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for his kindness in seeing the edition through the 
press, and for other valuable assistance. 

EDWARD BELLAMY, 

17 WiMPOLE Street, 
July 1885. 



INTEODUCTION. 



I m I 



As the subject of Regional Surgery and Surgical 
Anatomy bears directly upon Operative Surgery, it 
may not be considered out of place to remind the 
student of the necessity of making most careful 
inspection of the body as a whole -before he attempts 
the more minute and detailed examination of its 
various parts. For this purpose both the living model 
and the dead subject should be examined together. 
For such examination the body should be in the posi- 
tion a patient would be for a surgical examination or 
operation. By the side of the body should be placed 
an entire articulated skeleton. Careful notice is to 
be taken of all the surface-markings, and of the 
superficial bearings of all prominent underlying 
structures, such as the subcutaneous surfaces of the 
bones, ligaments, tendons, and bursse; the proper 
swellings, or contouring, of the muscles, both at rest 
and in action ; the course of the superficial and deep 
vessels; the change of aspect in regions, dependent 
upon alteration of position ; the course and direction 
of the several natural passages of the body ; the ana- 
tomical relations of the lines of incision required in 
the various operations of surgery; and the altered 
positions of dislocated bones as compare^L W\\Ja. ^i^aft\s 
norma] relations. Students should make speie\»X ^\»J^ 
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of studpng together; mutual examination is much 
overlooked. 

In studying Regional Anatomy the parts must be 
regarded as being wounded, either by the surgeon's 
knife or by some weapon, or displaced by accident. 
In the various stages of a dissection made in the pro- 
secution of Descriptive Anatomy, it is often the end 
and aim of the dissector to make a clean or " pretty" 
preparation, in following out the different vessels, 
nerves, &c., and for this purpose it is quite right that 
all pains be taken, but the student must remember 
that the more he cleans the more he destroys the 
actual relation of the parts as they would be met with 
in an operation ; and, moreover, he must remember 
that the very fasciae he so studiously removes are of 
the greatest importance in Surgical Anatomy, and 
that the removal of these structures destroys surgical 
continuity. 

The want of material in our schools is the great 
drawback to the study of Topographical Anatomy, 
as bodies cannot be spared for such sections and 
special examinations as a proper study of the various 
operative proceedings of surgery suggests. 

To quote the words of the late Professor Spence, 
" Surgical Anatomy, properly understood, implies not 
merely relation of parts, but such an acquaintance of 
the position, function and relations of the structures 
entering into the formation of any region, as may 
assist in the diagnosis and treatment of the injuries 
and diseases occurring in it ; or in certain cases to 
judge how far operative interference is warrantable, 
and guide us, if it be, in planning and performing the 
operation." This has been my aim in preparing this 
Manual, 
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In last line of p. 8 insert ^ "The middle meningeal artery 
has two satellites." 
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CHAPTER I. 

SURGICAL ANATOMY OF THE CRANIAL REGION. 

The head is composed of two portions, which may be 
examined surgically, the Cranium and the Face. 

THE CBANIUM. 

For surgical purposes the structure of the yault of 
the skuU will suffice for description, since the base is, 
80 far as any operative proceedings are concerned, out 
of reach, and those contents of the cranial cavity 
which have any direct relation to practical surgery 
will receive brief notice in their proper place. 

The regions into which the vault of the cranium is 
divided for the sake of surgical reference, differ in 
number and extent in the various works upon the 
subject — thus some authors make four : — ^the occipito- 
frontal, the temporal, the auricular, and the mastoid ; 
but for simplicity and more ready reference the follow- 
ing would seem to suffice — viz., the occipitO'/rontal and 
the temporo-parietal. 

OOGIPITO-FBONtAL BEQION. 

The occipito-f rental region is oblong in shape. It& 
limits are — ^anteriorlj, the superior margm& oi \)cLfe 
orbitar cavities^ and the articulations oi ttie iTOiiV«X 
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with the superior maxillary and nasal bones; pos- 
teriorly, the superior curved line of the occipital bone, 
and on each side the temporal ridge. 

Surface markings, — ^Anteriorly, are the frontal emi- 
nences, corresponding with the development of the 
frontal lobes; laterally, are the parietal eminences; 
and posteriorly the extyemal occipital tuberosity, which 
corresponds with the confluence of the sinuses. 

Topography, — The integument is tolerably thick, 
smooth, and somewhat uneven in surface. The hairs 
are planted obliquely and directed towards the peri- 
phery of the region, making for the vertex. In all 
cases of head wounds the hair should be shaved. It 
is very rich in sebaceous follicles, and these, by the 
inspissation of their contents and closure of their 
excretory ducts, constitute the encysted tumours or 
we7i8 so often met with in this region. 

The superficial fascia does not exist, the skin being 
firmly united to the subjacent tissues by numerous 
trabeculae, which enclose irregularly shaped nodules of 
fat, forming a densely lamellated layer. The scalp is 
highly vascular, and is frequently the seat of aneurisms 
by anastomosis, erectile tumours, &c. 

The wAisculo-aponeurotic la/mina beneath this, is the 
occipito-frontalis muscle, which consists of two mus- 
cular bellies, which are situated in the anterior and 
posterior portions of this region, the anterior occupy- 
ing the entire forehead, being attached to the super- 
ciliary ridge and nasal bones, and sending a slip 
downwards to the pyramidal muscle. The posterior 
is rather larger, and is attached to the superior-curved 
line, together with the tendinous expansion which is 
intermediate between these muscular masses. They 
are connected by the 

Epicranial aponeurosis, — ^This aponeurosis is ex- 
tremely thin over the vertex of the cranium, but very 
thick in the temporal region, and is attached to the 
superciliary ridge, the zygomatic arch, and to the 
superior-curved line. 



OF THE OCGIPITO-FRONTAL REGION. 3 

A layer of loose areolar tissue separates the epi- 
cranial aponeurosis from the periosteum, into which 
elusions of blood may take place, and is the seat of 
purulent collections in erysipelas, or after wounds, a 
condition demanding free incision down to the bone. 
In these cases the effusion can be clearly seen to be 
limited by the attachments above mentioned of the 
occipito-frontalis muscle and its aponeurosis. Thus a 
" black eye " can be produced by a blow on the back 
of the head, by the gravitation of the blood down- 
wards and forwards into the loose subcutaneo\is 
tissue of the forehead and eyelids. This aponeurosis 
is also more adherent to the bones in old persons, 
and is always more intimately attached along the 
sutures. In phlegmonous erysipelas of the scalp the 
pus burrows under this aponeurosis, so that free 
incisions down to the bone and counter-openings are 
necessary. 

Beneath this cellular layer is the pericraniv/m or 
exterrud periosteum^ which is much stronger in the 
child than in the adult : it is frequently the seat of 
periostitis and nodes. The pericranium seldom repro- 
duces bone after trephining. In scalp wounds the 
greatest care must be taken to replace the tissues 
torn off, although it may be mentioned that denudation 
of the bone is not necessarily followed by necrosis, 
as the bones of the vault of the skull receive a 
plentiful blood supply from the vessels of the dura 
mater or internal periosteum, in addition to that 
derived from the external periosteum. 

CephalasrruUomata are met with in this region ; these 
are tumours caused by the rupture of some vessel or 
vessels beneath the pericranium during parturition. 
These may occur in two situations, either between the 
aponeurotic structures of the scalp and peiicranium, 
or between the pericranium and the skull itself. 
This condition must not be confounded with a blood 
tumour, the result of injury, which is fonn.©d.\>eti!ea.\3tL 
the tendo22 of the occipito-frontalis muscle. 

B 1 
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A thin lamina of lax eonneeiive tissue is met with 
between the pencranimn and the bone. 

The stractnre next in ord&r is the bone itself, which 
will be found described^ together with those of the 
cnuiiuni in generaL 

Vessds of the OocipiUhfrontaL Region, 

The arteries supplying this region lie in the subcu- 
taneous tissue, they run towards the centre of the 
region, and are very tortuous. They are — ^in front, 
the frontal, supra^-orbital, and superficial temporal, 
thus forming a free inosculation between the internal 
and external carotid arteries. Behind, the posterior 
auricular and the occipital branches of the external 
carotid artery freely anastomose with each other, and 
with the above-mentioned vessels. 

The frontal artery is a small twig which runs up 
at the inner angle of the orbit. 

The aupra-orhitcU artery. — ^The terminal branch of 
the ophthalmic, and passes with the nerve of the same 
name by the supra-orbital notch, which can usually 
be felt at the junction of the inner with the middle 
third of the upper margin of the orbit. 

In such plastic operations as the restoration of the 
upper eyelid, or in rhinoplasty, the preservation of 
the supra-orbital arteries is of great importance few 
the proper nourishment of the flap. 

The frontal and posterior auricular and the occipital 
form a very free anatomosis. 

The superficial temporal artery y which is easily seen 
beneath the skin in its tortuous course, about one 
inch and a quarter behind the external angular pro- 
cess of the frontal bone, is liable to injury, which, in 
the event of the main trunk being divided, either 
entirely or partially, may be serious by the formation 
of a false aneurism from the escape of blood beneath 
the tissues. In such a case the tumour must be 
opened and the clot turned out, and both ends of 
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the bleeding vessel tied. If the operation of arte- 
riotomy be required, the anterior branch of this vessel 
is to be the one selected, just at the spot where it 
begins to be covered with the hairy scalp. In per- 
forming this operation a small puncture only is neces- 
sary, and, when complete, the vessel should be entirely 
divided, so that by the retraction of the cut ends the 
formation of a false aneurism may be prevented. 

Veins, — ^The arteries are accompanied by veins, 
which have a larger calibre, and lie in the same layer 
as the former, although they do not follow precisely 
their course. One vessel in particular, the vena prce- 
parata, which is situated in the middle of the fore- 
head, and is plainly visible during bodily exertion or 
under excitement, is worthy of note. The lateral 
series communicate, by means of the emissary vein 
of Santorini, with the diploic veins, and the pos- 
terior with the mastoid. Hence, a venous inosculation 
between the external and internal circulation. 

Serves supplying the muscles and integument, and 
which follow the course taken by the arteries, are, in 
front, the supra-orbital and supra-trochlear branches 
of the frontal, and some few inosculating branches of 
the facial. These nerves are frequently the seat of 
neuralgia, and for its relief division of the supra- 
orbital nerve has been proposed at its point of exit 
from the supra-orbital notch. It is worth remember- 
ing that this notch is in a line with the fang of the 
canine tooth. These nerves may require stretching 
for the relief of neuralgia. 

In cases of paralysis of the facial there is loss of 
control over the occipito-frontalis muscle and a dis- 
appearance of the folds on the forehead. 

Lymphatics, — ^These vessels correspond with the 
arrangement of the veins. The superficial lymph- 
glands of the scalp are plentiful in the occipital region 
and along the posterior margin of the stemo-Ttidk&^jQAdL 
muscle, and become engorged in cases oi injury \)0 ^i^i<b 
Bcalp, or in constitutional syphilis. 
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Structures which would he divided in cutting dovm 
upon the hone in the ocdpito-frontal region, — Skin, 
subcutaneous cellular tissue, occipito-frontalis muscle, 
a thin layer of lax cellular tissue, and the pericranium ; 
anteriorly the vessels divided are the frontal, the 
supra-orbital, and the temporal, with the supra-orbital, 
supra-trochlear, and branches of the auriculo-temporal 
nerves, and posteriorly the occipital vessels and greater 
and lesser occipital nerves. 
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THE TEMPORO-PARIETAL REGION. 

This region may be considered as corresponding with 
the temporal fossa of osteology. The superior limit of 
this region is the lateral boundary of the occipito- 
frontal, and its inferior limit is a line drawn from the 
external angle of the frontal bone to the mastoid pro- 
cess of the temporal. 

Topography, — The integument and auhcuta/neous 
cdkiZar tissue are pretty much the same as in the 
preceding region. 

The superficial fascia is here developed, but is very 
thin and cellular, and the mobility of the skin in thiis 
region is due to this fact. 

The epicranial aponeurosis is very tough, beneath 
it is an aponeurotic lamina having below it some fat 
and cellular tissue, and containing the small auricular 
muscles. The foregoing structures are, it will be 
observed, either entirely or partially common to this 
and the preceding region. 

The temporal fascia is attached above to the curved 
line limiting the temporal fossa, by a single lamina, 
and below to the zygoma by two distinct processes, 
the superior of which is attached to the external lip 
of the zygomatic arch, and a deeper, which is attached 
along the inner lip. A little fat and cellular tissue 
lie between them. 

Beneath this layer of the aponeurosis is a quantity 
of fat, which, however, is confined to the lower third 
of the region, separating it from the temporal muscle 
This muscle corresponds in shape exactly with the 
fossa, and contains the deep temporal -v^^s^Xa «xA 
nerves which enter ite deep surface. BeVoN? \i\iftxcoaa^<^ 
J£f the epicranium. 
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The osseous structure of the region will be described 
in the remarks on the cranium in general. 

The shape of the zygomatic arch varies in individuals 
and races ; it may be the seat of fracture. 

The arrangement of the several aponeuroses in this 
region determines the course taken by purulent collec- 
tions, blood, or rapidly growing neoplasise. If deep 
seated, they may make their way into the zygomatic 
fossa, and so into the orbit, pterygoid region, or 
pharynx, and if superficial they would be limited by 
the more superficial aponeuroses. 



Bloodrvessels. 

Arteries, — The arteries of this region may be con- 
veniently regarded as divisible into three groups — 
superficial, intermediate, and deep ; the former, the 
superficial temporal, have been already alluded to. 
The intermediate are the deep temporal, which, derived 
from the internal maxillary, enter the under surface 
of the temporal muscle, are distributed to it, and 
inosculate with the superficial. 

The deep vessel of the region, separated from the 
foregoing by the skull itself, the middle meningeal^ 
necessarily belongs to this region, as any wound, 
fracture, or surgical operation, such as trephining, 
would perhaps involve it. This vessel has the follow- 
ing relations with regard to the surface of the cranium : 
it lies two fingers* breadths behind and half an inch 
above the external angular process of the frontal; 
if an imaginary line be drawn horizontally backwards 
from the external orbital process, the course of the 
middle meningeal artery would be found in this line 
about four- fifths of an inch behind it. 

Veins. — ^There is nothing of any great importance 
associated with these. 
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MASTOID REGION. 

The posterior part of the temporo-paxietal region, 
and which contains the mastoid process of the 
temporal bone, is by some authors described as a 
distinct one. 

The external aspect of this process is almost entirely 
subcutaneous, and is a sort of point de repere of the 
tissues belonging to the occipito-frontal region. 

The periosteum is very thick, giving attachment to 
the stemo-mastoid, occipito-frontalis, splenius, and 
trachelo-mastoid. Surgically it is the seat of an 
operation proposed for the opening of the mastoid 
cells, with the object of giving vent to matter pent up 
in them, should it not find its way either by the 
Eustachian tube or through the external auditory 
meatus. The deeper portions of this region will be 
discussed further on. It must be borne in mind, 
with regard to the surface, that beneath this process 
we come upon the dura mater and lateral sinus; 
the former can be felt near the apex of the mastoid 
process, the latter midway between the occipital pro- 
tuberance and the mastoid process. 

Arteries, — :Posterior auricular and occipital. 

Veins, — ^They terminate in the mastoid vein, a 
considerable trunk, which passes through the mastoid 
foramen, and empties into the lateral sinus. 

The structures divided in cutting dovm upon the bone 
in the temporo-parietcU region are — ^the skin, sub- 
cutaneous fascia, epicranial aponeurosis, superficial 
temporal aponeurosis, deep temporal aponeurosis, 
temporalis muscle and tendon, with the superficial 
and deep temporal vessels, nerves, and lymphatics, 
and periosteum. 
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SURGICAL ANATOMY OF THE BONES OF THE CRANIUM. 

The stnccture of the cranial bones forming the vault 
of the skull in the adult consists of three layers : an 
outer, formed of tough compact tissue ; an interme- 
diate, the diploe, soft and spongy, having the diploic 
veins ramifying in its substance ; and an inner, hard 
and brittle. These diploic veins communicate, by a 
number of apertures, both with the sinuses of the 
dura mater and the tegumentary veins ; these are called 
the emissary veins. Hence a direct communication is 
kept up between the venous system without and 
within the cranium. This direct anastomosis explains 
the mutual relations of inflammation of the integu- 
ments and the meninges, the existence of embolism 
or thrombosis of the sinuses after anthrax of the neck 
or face. Again, after injury followed by suppura- 
tion, they are liable to inflammation ; which explains 
the formation of secondary deposits of pus in various 
parts of the body, most frequently in tKe lungs and 
Uver. The brittleness of the internal layer is of 
surgical importance, from the fact that, in blows on 
the head, it is more liable to be fractured than the 
outer; and cases have occurred where it has been 
broken without any apparent depression whatever of 
the external, giving rise to symptoms of compression, 
which would otherwise have been difficult of explana- 
tion. The diploe is not easily distinguished in young 
persons. The average thickness of the adult skull-cap 
is about one-fifth of an inch, the thickest at the occipital 
tuberosity, the thinnest at the temples. Owing to 
the absorption of the diploe, the skull-cap of old 
individuals is often very thin indeed. 
• Tr^Aimng. — In the applicatioxL oi Vlba \»T6^\mi<5>,the 
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varying densities of the layers of the skull must be 
borne in mind, as the pressui-e upon the instrument on 
its first application should be firm and steady, until 
the external table is perforated, when there is less 
resistance. When this is quite perforated the blood of 
the diploe will be seen in its teeth. This, however, 
is not always the case, as the bone dust is stained with 
blood from the outset of the operation. The pin of 
the trephine is now to be withdrawn, to avoid its 
being pushed through the inner table into the dura 
mater and encephalon ; the inner table, though thinner, 
will be found to offer more resistance to the saw edge. 
According to some, there are certain localities in the 
skull where the application of the trephine should be 
avoided. These are — over the longitudinal sinus, the 
anterior inferior angle of the parietal bone, because of 
the middle meningeal artery, over the occipital tube- 
rosity, and over the sutiu'es. It is advisable to avoid 
trephining over the sutures, on account of the passage 
of the emissary veins and entrance of arteries. 

Relations of the cerebrum to the crcmium, — ^The 
topographical relations of certain portions of the cere- 
brum with the cranium are of great importance in 
the diagnosis of the exact position of abscess growths, 
or of the nature of the depression of the bone in 
injury, and the subsequent application of the tre- 
phine. It has been thought advisable to give certain 
measurements, which have been determined by Broca, 
Turner, and others, as guides for this operation. 

The fissure of Sylvius divides into two branches, 
corresponding with the summit of union of the greater 
wing of the sphenoid with the temporo-parietal suture, 
and is normally situate about half an inch behind the 
fronto-parietal suture. The anterior branch is parallel 
to the fronto-parietal sutiu'e, or may be rather higher 
and parallel, and then passes upwards and backwards, 
terminating in the semi-circular cranial line. 

The fissure oi Jtolandoj as regards its svr^TivoT ^t- 
tioB, is situated about 2 inches behinA \Xi<^iTQT&»^ 



13 BimOICAL ANATOHY 

parietal suture, and ia directed downwards and for- 
warda, and its inferior portion lies about i'2 inch 




Fig. I. — EektioD) of the FiHtnna and Convolutiona of the 
Left Hemisphere of the Brain with the Skull. (One- 
third.) 

The fine line indic&teH the contour of tlia hMd, the pointed lines 
the contonr of the bone, the autureB, and Bemi-ciiculor lias, the 
thick lines the contours of the braJn ajid fisBuies. £, the flBsnre 
of BylvioB J a', itB horizontal portion i S", its aacending portion; 
y, F', F\ the superior, middle, and inferior frontal conToln- 
tions ;/!,/*, /a, auperior, inferior, vertical frontal aolci ; A-B. 
■ecending ^ntal, ascending parietal convoiutioiin ; c. Assure of 
Bolando; J", Boperior parietal conyolotionj P^, marginal convo- 
lution! i"", curved eonvolntioQ ! ip. inter-parietal fiBauie ; (^,<^, 
second and third occipital convolntiona ; o*, inferior occipital 
oonvolatiani T", r', r', inferior middle and inferior tempoi*! 
OOnvolaUou ; fi, t>, superior and middle temporal sulci ; I, iBland 
of Soil; Cb, oereixAhaa. 
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behind the fronto-parietal suture, and from about -^ 
to -^ of an inch higher than the commencement of the 
temporo-parietal suture. 

The pre-central sulcus which skirts the anterior 
border of the ascending frontal convolution is situated 
below at about -| of an inch behind the coronal 
suture, and above at a distance varying between ^ and 
i|^ of an inch. The inter-parietal commences above the 
transverse branch of the fissure of Sylvius ^ or -J^ of 
an inch behind the inferior extremity of the fissure of 
Kolando. 

The point where the internal perpendicular fissure 
unites with the external perpendicular fissure generally 
corresponds with the union of the sagittal and lamb- 
doidal sutures. The external perpendicular fissure 
corresponds with the lambdoidal suture, or crosses it. 

The anterior, inferior, and median summit of cere- 
bral hemisphere corresponds with the middle of the 
mesial line between the naso-f rental suture, and the 
line which joins the upper border of the orbits. The 
inferior border of each hemisphere is directed out- 
wards, almost parallel with the superior border of the 
orbit, and separated from it about ^ of an inch. 

The vertical distance between the inferior border of 
the frontal lobe, and the angle formed by the superior 
border of the zygoma, is generally about i|- of an 
inch. 

The inferior external limit of the parietal lobe 
corresponds very nearly to the line which unites the 
superior part of the parieto-temporal suture with the 
summit of the lambdoidal. The inferior border of the 
occipital lobe corresponds to the line uniting the 
external angle of the occipital with the occipital pro- 
tuberance. 

Below this line is the cerebellum. The anterior 
border of the temporal lobe is situated about |^ of an 
inch external to the outer margin of the orbit. The 
inferior border of the temporal lobe at t\ie s^\. '7?\isi» 
it is continuous with its anterior is distant ixoTsi ^i^aft 
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zygomatic arch about half-an-inch, nearer the articula- 
tion of the lower jaw it is about ^ of an inch distant 
from it.* 

The arrangement of the various sutures of the bones 
forming the vault of the cranium has greater practical 
interest for the obstetrician than for the surgeon, an 
any peculiarities connected therewith exist normally 
only in foetal life or in early childhood. 

FontaneUes, — ^The bones of the skull in the foetus or 
newly bom child are flexible, and between their un- 
developed sutures are ihQfontanelleSy the positions of 
which are of importance. They are six in number, 
two median and four lateral. The two median, the 
largest, are anterior and posterior ; of these, at birth 
only the large quadrilateral frontal f ontanelle exists. 
It is rhomboidal in shape, with irregular sides, of 
unequal length, and bent inwards. The two anterior 
borders are the longer, and the angle between them 
is more acute than between the posterior; conse- 
quently the position of the child's head (the presentor 
tion) can be readily made out during parturition. 
The triangular fontanelle is not open in the child at 
full term, nor the lateral f ontanelles, which are of no 
practical importance. The anterior fontanelle is 
generally completely ossified before the second year. 

Fracture by contre-coup is denied by some, on the 
ground that the shock is resisted by the cranium, and 
that the results of such shocks, as in the case of 
architectural arches, are lost upon its supporting 
pillars, which, in the frontal region, are represented 
by the malar and sphenoid bones, in the parietal by 
the temporal bones, and in the occipital region by the 
ribs of the occipital bone itself. Rupture of the brain- 
substance, however, is common by contre-coup. 

In almost all cases, when the parietal region is the 
seat of the injury, the bone is fractured at the spot, 
and the line of fracture runs through the temporal 
bone, which, from the fact of its containing so many 

♦ Broca: "8vi la, Topographie OTamo«C6x€ViTO.l«," &c. 
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cavities and foramina, its texture, and the inclina- 
tion of the axis of the petrous portion, readily gives 
way. 

A fracture of the base may also occur from a fall 
on the feet or on the buttock, the force being trans- 
mitted along the spinal column, and meeting the skull 
at the condyles. The course of such fractures of the 
base may be anatomicaUy diagnosed by the effects 
produced upon the nerves issuing from the skull, the 
most frequent being facial paralysis from lesion of 
the portio dura whilst in the aqueductus Fallopii. 

Fractures of the base of the cranium are generally 
associated with ecchymosis of the eyelids and effusion 
of blood and cerebro-spinal fluid from the external 
auditory meatus. Although ecchymosis of the eyelids 
has been described as of great symptomatic value in 
such cases, it has also been shown that the orbital 
effusion is preceded by ecchymosis of the ocular con- 
junctiva. When in fact in a fracture of the cranium 
the effusion of blood produced by the rupture of the 
blood-vessels of the diploe reaches the roof of the 
orbit, it rapidly infiltrates the cellular tissue of this 
cavity, and passing through the perforations in the 
capsule of Tenon, invades the sub-conjunctival cellular 
tissue. Orbitar ecchymosis by infiltration of blood 
after contusion of the eyelids is not produced in the 
same manner (vide ** Orbit "). 

The surgical anatomy of the temporal bone presents 
considerable additional points of practical importance, 
as it contains the organ of hearing (vide " Auditory 
Eegion "). 
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SUSGICAL AKATOXr OF THE FACE. 

The r^on of the Utce is natiinJfy yeiy oomplicated^ 
but it will be foand that its sabdivisions maj be 
eanveniend J referred to its skekton ; and after de- 
scribing the surgical anat<Hny d the internments of 
Uie face, it will be advisable to examine its several 
sabdivisions, as follows: — ^The r^ons of the (nrbit, 
the noee^ the month, the pterygo-maxillary, and the 
parotid r^ons. 

Tiypogra/jphy, — ^The skin of the face is remarkably 
thin, freely supplied with vessels, nerves, and lymph- 
atics. The snbcntaneous cellular tissue is dense, and 
contains (except on the eyelids) a good deal of fat. 

Bloodr^vessds. — ^The arteries of the face may be 
regarded as forming two overlying networks, one a 
superficial and distributed essentially to the integu- 
ment, and the other a deep. The several vessels 
entering into its formation will be considered with the 
special regions to which they respectively belong. 

The superficial supply of the face is derived from 
the external carotid, by the facial, and from the oph- 
thalmic branches of the internal carotid. The deep is 
formed by the lingual, pharyngeal, internal maxillary, 
and ophthalmic. Their inosculation with the super- 
ficial set is remarkably free, and forms an intermediate 
means of communication with the intra-cranial 
arteries, through the middle and lesser meningeal 
and the ophthalmic. 

The normal course of the facial artery, when it 
appears on the face, is just anterior to the masseter 
muscle, where it is subcutaneous, and here only is it 
in actual relation with the accompanying facial vein, 
nrhloh is almost straight, and lies to its outer side. 
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The vessel ascends from this point tortuously, par- 
ticularly so in old persons, towards the comer of the 
mouth, side of the nose, and inner angle of orbit, 
where it inosculates with the ophthalmic. The artery 
lies at first under the platysma, and further on in its 
course is covered by some thin fibres of the zygo- 
maticus major. The chief named branches are the 
inferior labial, running between the lower lip and the 
chin, and distributed to its integument ; the coronary, 
superior and inferior (the coronary vessels are fdt 
pulsating on the mucous surfaces of the lips), dis- 
tributed to each lip and to the septum of the nose ; 
the lateral nasal, to the side of the nose ; and the 
angular, a large branch going to the inner angle of 
the orbit, generally seen pulsating under the skin. 
The transverse facial artery is a branch of the tem- 
poral, lying above the duct of the parotid gland 
(Steno's), accompanied by branches of the facial 
nerve. 

Those branches which the internal carotid supplies 
to the face are the terminal ones of the ophthalmic — 
namely, the supra-orbital and frontal, which escape 
by the supra-orbital and inner angle of the orbit. 
The inosculating vessels escape through several fora- 
mina in the bones of the face, from deep branches of 
the external carotid — ^viz., the infra-orbital, passing 
out of the infra-orbital foramen; from the mental 
foramen, and a large branch from the same source is 
found on the substance of the buccinator. The free 
inosculation of the arteries of the face renders ligature 
of both ends of a divided facial artery necessary, as 
the return circulation is quickly established ; and, in 
wounds, whether the results of accident or surgical 
interference, very accurate approximation of the 
edges must be ' obtained, for union takes place very 
rapidly, and distortion is not so easily remedied. 

The veins of the face are arranged like the arterie^^ 
in two networks, and freelv anaRtomose wWib. e»d5^ 
other and the opposite side, and with the mtra-ctameX 

o 
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system. The angular veins freely inosculate with th€ 
(^pkthalmic. The veins which accompany the internal 
maxillary {tide " Internal Maxillary Region ") form 
a remarkable plexus, and being intimately associated 
with the aponeuroses of the regicm, remain open when 
cut. The blood-vessels of the face are frequently 
subject to a tuEvoid condition. 

The nerves of the face are derived from the three 
divisions of the 5th, and from the portio dura or facial 
part of the 7 th cerebral nerve. The branches from 
the ist division of the 5 th are — the lachrymal, supra- 
orbital, supra-trochlear, infra-trochlear, and nasal. 
From the 2nd — the infra-orbital, passing out of the 
infra-orbital foramen, and the subcutaneous malae. 
The buccal, from the same, source emerges just in front 
of the anterior border of the masseter. From the 
3rd division — the masseteric, and the inferior dental 
from the foramen mentale. 

Physiological experiments have determined that 
the 5th, by its ophthalmic and superior maxillary 
branches, is exclusively sensory, whilst by its inferior 
maxillary branch it is both sensory and motor, and 
that the sensory fibres of the nerve preside over the 
secretion and nutrition. It is, moreover, associated 
with the pharyngeal plexus in the sense of taste. 
and all its branches are endued with acute sensitive- 
ness. 

The /acial forms a plexus in the parotid gland, aftei 
which it passes into a great many branches, and if 
supplied to the muscles of the face, having free inoscu- 
lations with the branches of the 5th nerve. The facia 
nerve is itself insensitive, and does not convey anj 
sensitive impression to the cerebrum; it is a motoi 
nerve, and by virtue of its motor function it exercisei 
a certain influence upon the organs of sense, anc 
accessorily on the secretions, on the temperature, cir 
culation, and nutrition of the face. 

The lymphatic glands of the face are most thickly 
situated along the base of the ^aw, upon it and th< 
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buccinator muscle, others under the zygoma, and 
beneath, in, or upon the parotid gland ; those around 
the mouth are sometimes affected with syphilitic 
induration after the application of the specific virus to 
the lips. 

The cellular tissue, being very lax, and loosely 
attached to the subjacent structures, is liable to 
infiltration by fluids, or air, as in wounds of the frontal 
sinuses or larynx. As the fasciae of the face are very 
thin and ill defined, abscesses in this region point 
early. 

The congenital malformations consist of closure of 
its apertures, arrests of development, such as single 
and double hare-lip, frequently associated with cleft- 
palate. 

Some portions of the parotid gland (anterior portion 
and soda parotidis) are of importance in the considera- 
tion of the integuments of the face, inasmuch as they 
are subcutaneous, and would be implicated in the 
removal of growths, abscesses, and in operations for 
salivary fistulse. The facial portion of the gland is 
situated just in front of and below the ear, the deeper 
portion lying behind the angle of the jaw, limited 
above by the zygoma (vide " Parotid Region "). It 
overlaps the masseter to a variable extent. Its dioct 
runs forward to the anterior edge of the masseter, and 
dips inward to open obliquely through the cheek, 
opposite the second molar tooth of the upper jaw. 
The course of Stem/c^s dwct is defined by a line extend- 
ing from the upper border of the lobule of the ear to 
midway between the nostril and the angle of the 
mouth ; and great care must be taken in operations 
on the face to avoid its division, as a salivary fistula 
would be the result. 



c ^ 
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SURGICAL ANATOMY OF THE REGION OF THE ORBIT. 

The region of the orbit may be conveniently de- 
scribed as consisting of an external and an internal. 
The external comprises the superciliary, palpebral, and 
lachrymal apparatus ; and the internal the muscles, ves- 
sels, and nerves of the orbit, and the globe of the eye. 

Topography, — The superciliary region, consisting 
exclusively of the eyebrow, and presenting for ex- 
amination the skin, which is covered with hair. The 
incision for an operation, such as removal of a cyst, 
should be made parallel to the skin folds, after 
shaving the eyebrow. The subcutaneous cellulo-fatty 
layer is dense and adherent. The muscular layer 
consists of the orbicularis frontalis and corrugator 
supercilii, very thick, the sub-muscular cellular tissue, 
which is continuous with that of the occipito-f rontalis,. 
and the periosteum, which is continuous with that of 
the orbit. The bony plane is the frontal bone. 

The small dermoid cysts met with at the externa! 
angle of the brow are the results of the imperfect 
closure of the first branchial arch ; they are congenital 
and always adherent to the bone. 

The palpebral region, — This region is formed ex- 
clusively by the eyelids. 

In the following description of the orbital region, 
those parts only which are the seat of the ordinary 
surgical operations are treated of. An account of 
those parts which are contained within the globe, and 
of the operative proceedings connected with them, ia 
necessarily very short, and the student is referred to 
works on descriptive anatomy or ophthalmic surgery, 
as the limits of the present volume scarcely admit of 
so special a subject. 
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THE EXTERNAL ORBITAL REGION, SUPERCILLAJIY 

AND PALPEBRAL. 

Topography, — The eyelids consist of the following 
layers :-The skin, which is remarkably thin, and 
presents transverse folds, which are formed by the 
movements of the lids. Incisions into the lids should 
always be made vertical to these folds. Next in order 
is the subcutaneous cellular tissue, very loose, and 
destitute of fat, continuous with that of the forehead, 
and very liable to infiltration of blood if the effusion 
takes place beneath the orbicularis muscle, the inser- 
tion of the tendon of which is of some surgical import- 
ance. It passes in front of the middle of the lachry- 
mal sac, tying it down in its place, whilst a second 
lamina passes behind it. Its position is readily 
shown by placing the fingers on the upper and lower 
Hds and gently drawing them outwards ; it thus forms 
a guide to the lachrymal sac. 

Beneath the muscular layer is some very lax cellular 
tissue, which is readily infiltrated by serum, blood, or 
air, producing ecchymosis or emphysema. Next in 
order is a dense fibrous layer, formed by the tarsal 
cartilage and tarsal ligament, which attaches the carti- 
lage to the margin of the orbit. The Meibomian 
follicles lie in the posterior aspect of these cartilages. 
The tarsal ligament generally prevents ecchymosis, 
dependent on fracture at the Imse, becoming subcu- 
taneous. The tarsal cartilage of the upper lid is 
strengthened by the insertion into it of the levator 
palpebrse. 

The next layer is formed of cellular t\ss>ift ajcAi^^^ 
particularly developed at the orbital border oi \Jcift\^^> 
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where it is continuous with that of the orbit. The 
most internal layer is the conjunctiva. 

Tlie palpebral conjunctiva, — The conjunctiva is the 
mucous layer of the eyelids ; it is intimately adherent 
to the posterior aspect of the tarsal cartilages. It is 
continuous with the skin at the free border of the 
lids, and at about the junction of the inferior three- 
fourths of the tarsal cartilage with the upper. It is 
deflected on the sclerotic, forming above the superior 
oculo-palpebral cul-de-sac and below the inferior, which 
is shallower than the superior. 

The spaces above and below the cul-de-sac are filled 
with lax cellular tissue, into which the blood finds its 
way after flowing into the orbit. Should this eflEusion 
appetir some while after an injury to the head, it 
indicates the existence of a lesion more or less distant 
from the point of its appearance, and which is generally 
a fracture of the base of the skull passing through 
the body of the sphenoid bone. This is a point of 
the greatest importance in diagnosis after injury to 
the head. 

The arteries consist of the palpebral branches of the 
ophthalmic which anastomose with the facial, tem- 
poral, infra-orbital, supra-orbital, and lachrymal. The 
veins, as a rule, accompany the arteries. The nsrves 
are derived from the facial, the superior maxillary of 
the fifth and the third, which supplies also the levator 
palpebrse. 

The ocular conjunctiva after its reflexion over the 
eyeball, becomes transparent, and its blood-vessels are 
invisible, unless conjunctivitis is present. It will be 
observed, in the inflammatory condition, that the 
direction of the blood-vessels of the sclerotic is ar- 
ranged radially, and they are pinkish in colour, owing 
to their lying in its dense substance, whereas the con- 
junctival vessels are scarlet. The recti tendons are 
separated from the ocular conjunctiva by a layer of 
connective tissue, and the ocular prolongation of the 
isajmule of Tenon, 
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The free border of the lids presents the orifices of 
the Meibomian and ciliary follicles, and their outer 
margin the cilia. The Meibomian glands are about 
thirty or forty in number, having corresponding ducts, 
on either side of which open a number of small cul-de- 
sacs. The ofiice of their secretion is to prevent adhesion 
of the eyelids ; the ciliary follicles are subject to dilata- 
tion and suppuration, forming stye. The commissures 
of the eyelids differ in form, the conjunctiva forming a 
small c\d-de-sac externally, whilst internally is found 
the caruncula, having to its outer side the plica semi- 
lunaris. 

LACHBTKAL APPARATUS. 

The lachrymal apparatus — ^including the lachrymal 
gland, the lachrymal ducts, the conjunctival surface of 
the eyeball, the puncta lachrymalia. the canaliculi, the 
lachrymal sac and its duct (nasal duct) — ^is situated 
partially within the orbital cavity, partially in the eye- 
lids, the inner canthus, and partially in the nose. 

The lachrymal gland lies in a depression situated at 
the external and superior aspect of the orbital fossa. 
It is enclosed in a fibrous capsule, which is derived 
from the periosteum of the orbit, and generally consists 
of two portions — an orbital, the larger, and an anterior 
or palpebral ; the outer margin of the aponeurosis of 
the levator palpebrse muscle forming a partial separation 
of these two portions. Its relations are as follows : — 
Superiorly f the periosteum of the orbit; inferiorly, 
the eyebsdl, and superior and external recti muscles ; 
anteriorly^ it is closely adherent to the posterior 
aspect of the upper lid and conjunctiva. Within it 
\& the lachrymal branch of the ophthalmic artery, in- 
osculating with the orbital branch of the internal max- 
illary, with their accompanying veins ; the lachrymal 
branch of the ophthalmic division of the fifth nerve^ 
which inosculates with the orbital brancl:! oi \i^<& «Ql^^ 
rior maxDlajrjr division of the fifth. Tlciese B\.Y>aL'5i\»MT^^ 
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enter at its posterior and external margio. The dud* 
of the laehryinal gland, which are about tea in number, 
are so arranged that tbey open in a row in the superior 
external conjunctival cul-de-sac 

The lachrymal canalg commence at the puneta loch- 
rymaUa'.which are seen, on everting the Uds, as the 
centres of small eminences, situated about a quarter 




Fig. 2. — Lachrymal Apparatus and Nasal l>uct. 

I, lachrymal sac,- 2, teudo-ocoli ; 3, valvular folds in aasal dnct: 

4, oriflcB of QHsal duot ; 5, lower turbinated bnne ; 6. inner wall 

of antnun. (Briatles are introduced into tbe puucU lachrymalia.) 

of an inch from the inner angle, on the inner aspect of 
the margin of the lid. These minute openings are kept 
in contact with the conjuoctival surface of the globe 
by the action of the tensor tarsi, so that they always 
lie in the current of the tears. In each canaliculus, 
immedi&tely below the punctum, ia a. s-mali W3i-4e,-»wi, 
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^hich, after enclosing the caruncula, the canals 
ivious to entering the lachrymal sac. Their 
r portion is subconjunctival, a circumstance of 
able practical value in the operation of re- 
y the course of the tears when from any cause 
ees of the puncta do not perform their function 
ing the tears. That portion which is common 
canaJiculi is bound down by the tendo-oculi. 
•cess by which the continuous flow of tears 
the lachrymal gland and the nose is kept up, 




Diagram of the Eelations of the Lachrymal Sac, by a 
ontal section taken at the level of the inner angle of 
ye. 

; 2, direct tendon of orbicularis muscle \ 3, lachrymal 
reflected tendon of orbicularis muscle ; 5, Homer's 
6, periosteum lining the wall of the orbit and the lach- 
naJ. 

ntirely clear ; it is very probably in a great 
owing to suction caused by exhaustion in the 

3t. 

xhrymal sac is the superior dilated exteteimte^ 
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of the nasal duct {vide '^ Nasal Region " ), and consists 
of fibro-elastic tissue, lined with epithelioniy continuous 
through the puncta with the conjunctiva, and by means 
of the nasal duct, with the mucous membrane of the 
nose. It is situated at the internal angle of the eje^ 
and is lodged in a hollow formed by the os unguis and 
the nasal process of the superior maxillary. It is 
covered in by the skin, subcutaneous cellular tissue, 
tendon of orbicularis muscle, and the internal portion 
of the palpebral aponeurosis. The exact situation of 
the sac can be felt with the finger, and the best land- 
mark is the anterior lip of the lachrymal groove, sur- 
mounted by a small tubercle of bone, formed by the 
external border of the nasal process of the superior 
maxilla, or if both the lids be abducted from the 
mesial line, tension is made on the tendo-oculi, which 
will show itself as a flat cord immediately over the sac 
bisecting it. 

To introdiice a probe into the nasal duct by the 
punctum lachryrmde, — It is frequently necessary to 
pass a probe into the nasal canal through the punctum; 
the lower lid is to be everted, when the punctum will 
be seen about two lines from the inner angle on a 
small papnia. The probe is first to be introduced 
vertically, and pushed downwards for a short distance, 
when the hand is to be depressed, and the probe 
pushed inwards until arrested by the os unguis, then 
raised again vertically; when the slightest pressure 
will cause it to traverse the lachrymal sac and enter 
the nasal canal, pushing it downwards, backwards, and 
inwards. 

When suppuration takes place in the lachrymal sac, 
and ulceration through the integument follows, Icushry- 
mal fistula is the result. 

The tears may be prevented passing into the puncta, 
owing to these being obstructed, or to eversion of the 
lid from some cause, such as ectropion, as a result of 
a bum or other injury, or cicatrization after syphilitic 
ulceration, or paralysis oi HoTncLeT'&TCL\MB«\ft. 
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INTERNAL ORBITAL REGION. 

boundaries. — The bony walls of the orbit are formed 
as follows : — 

The roof, very thin except at the base, concave,, 
directed downwards and forwards, by the orbital plate 
of the frontal bone in front, and by the lesser wing of 
the sphenoid behind ; externally is the depression for 
the lachrymal gland. 

The Jloor, very thin, nearly flat, by the malar^ 
superior maxillary, and orbital plate of palate. 

OtUer waU, concave by the greater wing of sphenoid 
and malar bone. 

Inner waUy flat, by the lachrymal, os planum of 
ethmoid, and sphenoid, and nasal portion of superior 
maxilla. Kegarding the shape of the orbit as nearly 
conical, its Imse is nearly quadrilateral, and at its 
several angles are found the sutures of its component 
lK>nes. At its external, that of the external orbital 
process of the frontal with the malar ; at its internal, 
that of the frontal with the lachrymal and nasal 
process of superior maxilla ; below, that of the malar 
with the superior maxilla. 

Its apex corresponds to the optic foramen and 
sphenoidal Assure. 

The spheno-maxiUary Assure is found on the floor 
of the orbit. The continuity of this fissure with the 
spheno-maxillary fossa explains the protrusion of the 
eyeball from processes of tumours passing through it 
from the spheno-maxillaiy region. 

CONTENTS OP THE ORBITAL CAVITY. 

The soft parts of the orbit are contained wiAmi Wcy 
distdnc^ compartments, separated from one anotlisrVj 
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the orbital aponeurosis, or capsule of Teaon. The 
anterior of these compartments contains the eyeball, 
and the insertions of the muscles of the globe, the 
posterior the muscles themselves, the vessels and 
nerves, and the fat and cellular tissue of the orbit. 

By many this capsule is regarded as a lymph space, 
«b the same time permitting free movement of the eye- 
ball in the orbital fat. By others, and it must be ad- 
mitted later observers, it is described aa a fosda 
attached to the periosteum of the orbit, near the 




Fig. 4.— Apoi 



of Orbit. 

I, dnre niftier; 2, proloiigstiaii of dnn maler into the posterior 
paUtine CBoal ; 3, superior rectus enclosed in its sheath ; 4, optic 
Derve ; 5, inferior rectns JD Its shesth ; 6, prooesa of ■ponenroda 
of inferior oblique attached to the pslpeljiTil aponourosia ; 7, in- 
ferior oculo-palpebral cnl-de-aac ; 8. inferior tarsal cartijage -. 
9. oenlar poniou ef ortiito-ocular aponeurosis ; 10, superior IumI 
cartilage; 11, palpebral aporieurosis; 13, superior ocnlo-palpelnl 
cnl-de-sBc ; 13, proceas oi^aponeurosia of BU^rior obUqne attached 
to the palpetvaf apoueuroslB ; 14, periosteum oC fconbd bone con. 
tinnouB mth Chat of tbe orbit. 

margins of its orifice ajid passing back behind the 
globe to be Jost in tbe dtir&-m«itere\ Bb^a^^ot tb« optic 



OF THE INTERNAL ORBITAL REGION. 29 

nerve. This view, then, would liken the capsule of 
Tenon to a kind of umbrella-shaped fascia having its 
convexity directed backwards; and would of course 
convert the term capsule into a misnomer. Although 
rarely seen in the dissecting-room, Tenon's capsiiLe 
is of the first importance to the surgeon. It explains 
those cases of orbital abscess in which marked proptosis 
occurs, yet no pus follows incisions made at the side of 
the eyeball through the conjunctiva, for the simple rea- 
son that the pus is contained behind the capsule and 
is not reached. In the operation for squint, too, the 
capsule plays an important part. After the conjunc- 
tiva has been divided with scissors, the capsule will be 
seen, and will have to be independently cut through 
with another snip before the strabismus hook can be 
passed beneath the tendon of the muscle to be 
divided. 

A very important vein, surgically speaking, is the 
canal of Schlemm. This vessel or space is situated 
at the junction of the cornea and sclerotic, running 
circularly round the former. It communicates with 
the veins of the sclerotic, and receives the aqueous 
humour through spaces in the ligamentum pectinatum 
iridis. 

This ligamentum pectinatum is formed by the cornea 
breaking up into biindles of fibres at its circumference, 
some of the fibres serving as an attachment to, and 
being continued into the front of, the iris. The spaces 
between the bundles through which the aqueous 
reaches the canal of Schlemm are called the spaces of 
Fontana. 

If these spaces of Eontana become in any way 
ooduded, the aqueous humour can no longer reach the 
canal of Schlemm, and increased tension in front of the 
lens is the result. Now the vitreous humour depends 
for its absorption also on this canal of Schlemm, for it 
is only separated from the aqueous through the sus- 
pensory ligament of the lens, and no provision eids^ 
for its Alasorption within its own chamber, so \Sa»u\» 
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occlusion of the spaces of Fontana means increased ten 
sion both before and behind the lens ; in other wordf 
glaucoma. The remedy, then, for glaucoma is clearl 
the re-establishment of a passage from the aqueoii 
humour to the canal of Schlemm, and this is effecte* 
by iridectomy or sclerotomy. That the iridectomy b 
effectual, the section of iris must be removed from it 
atta<5hment to the ligamentum pectinatum ; other 
wise no passage is opened, and no benefit results. 

The dura mater enters the cavity by the optic f ora 
men and anterior lacerated fissure forming the peri 
osteum. At the margin of the orbit it splits into tw 
layers, one continuous with the pericranium at th 
upper margin of the circumference, or with the per 
osteum of the face at the lower, and the other, whic 
forms the capsule of Tenon. The vertical portions c 
this orbital aponeurosis form the superior and inferic 
oculo-palpebral cul-de-sac, and the lateral strengths 
the palpebral ligaments. It is then reflected overth 
posterior portion of the globe, enclosing the opti 
nerve, and furnishes sheaths for the muscles. Tk 
aponeurosis is pierced by the vessels and nerves whic 
pass from the posterior to the anterior compartmen 
A knowledge of the arrangement of these aponeurot: 
expansions and of their situations is of some considei 
able importance in the diagnosis of intra-orbital injur 
or disease, as by their attachment and situation the 
facilitate or impede the course taken by blood or pu 
Ecchymosis beneath the conjunctiva is an importai 
symptom of fracture of the roof of the orbit aft( 
injury of the head. 

The muscles which act upon the globe are six : 
number — namely, the four recti and two obliqui, ai 
one muscle acting upon the upper lid, the levat 
palpebrse. At their insertion their tendons becon 
expanded upon and continuous with the scleroti 
The complete division of the aponeurotic sheaths : 
well as of the tendons is necessary in the operatic 
Sot strabismus^ as these investments, if left undivide 
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still exert considerable power over the globe, owing to 
their completely enclosing both mnscle and tendon. 
The recti tendons are ins^iied into the sclerotic about 
a quarter of an inch behind the cornea. 

The eyebaU and its vessels and nerves lie in a maee 
of fat and cellular tissue, which serves as a cushion 
for the optic nerve and for the globe in its various 
movements, and as a support for its accessory struc- 
tures. This cellulo-fatty mass is continuous with the 




t, iatsnuJ prolongation 
bmiiu of the orbital aponearosis ; 
htenl recti mnacleB. 



cnnlql celluhir tissue, and with that of the zygomatic 
ud Bpheno-mazillary fosste. 

The arUriee aj% derived from the ophtlkEilniicVfnau^ 
of the intent^ carotid, n-Juch enters the optic ioTai&%& 
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SURGICAL ANATOMY OF THE NASAL REGION. 

The structure of the skin of the nose is similar 
that in other parts of the body, except that it is ve 
thin and loosely connected with the subjacent par 
The hairs are but rudimentary, and the sebaceo 
glands very numerous and largely developed. The 
orifices show themselves as points more or less dec 
most abundant on the alse. Underneath is a layer 
cellular tissue very adherent to the skin and su 
jacent musculo-fibrous tissues which contain a litl 
fat. 

The rmtsdes of the nose belong to those of expn 
sion, and are as follows : — pyramidalis nasi, levat 
labii superioris et ake nasi, dilator naris, compresfi 
nasi, compressor narium minor, depressor alse nasL 

The arteries of the nose are derived from t 
ophthalmic and the facial, the sides and dorsum beii 
supplied by the nasal branch of the ophthalmic ai 
the infra-orbital, the alse and septum by the superi 
coronary, and by the lateralis nasi and nasal of inten 
mMriUary. 

The veins terminate in the facial and ophthalmic. 

The nerves are derived from the facial, infra-orbit 
infra-trochlear, and a twig from the nasal branch 
the ophthalmic of the fifth. 

There are numerous lymphatics^ which empty thei 
selves into the submaxUlary glands (lymphatic), ai 
follow the course of the facial vein. 

The mucous membrane lining the nostrils is co 
iinuous with the skin and that of the nasal f ossse {m 
^' Nasal Foss» "). 

The nasal cartilages, forming the softer portion 
life i^ioework^ are five in nxumib^T — NYL-^t-^o up^ 
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lateral, two lower lateral, and the cartilage of the 
tseptum. 

Each upper lateral cartilage is flattened and tri« 
angular in shape. Its anterior margin articulates 
with the cartilage of the septum. The posterior edge 
articulates with the nasal process of the superior 
maxillary and nasal bones. The lower edge is con- 
nected by fibrous tissue with the lower lateral 
cartilage. 

The alar or lower lateral cartilages are two in 
number, and completely separate. They are of the 
form of a horseshoe, with the concavity posterior, 
and with the external limb longer than the internal. 
The convexity of these two cartilages is situated in 
the thickness of the lobe, on each side of the anterior 
inferior angle of the cartilage of the septum. The 
inner limb of this cartilage has its back against that of 
the opposite side and to the cartilage of the septum in 
the median line. 

There are three or four small cartilaginous plates, 
tdtuated in the tough membrane connecting the lower 
lateral (aJar) cartilage with the nasal process of the 
superior majdlla — ^the sesamoid. 

The ala of each side is further composed of masses 
of cellular tissue placed below and behind the alar 
cartilages. 

The bony frcumtwork is formed by the nasal bones, 
to which the external nose owes its form in a great 
measure, their method of articulation with the frontal 
and superior maxillary greatly determining its shape 
and dimensions. 

These two oblong bones form, by their junction 
along the middle line in front, the "bridge" of the 
nose; they articulate with the frontal and ethmoid, 
with the superior maxilla and with each other. 

The great vascularity of the nose and of the adjacent 
parts renders union after wounds very rapid ; indeed^ 
there are cases where the entire organ has been. cw\i oft^ 
and been for some little while removed from. t\ie \io\^ ^ 
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leoniiing entirely aftor careful adjostment. PL 
operations for the restoration of the nose de] 
greatly for their suooess on the surgeon's ingew 
and also on so fashioning the flaps that they retain 
vessels in their continnity, thus providing for 1 
thorough nourishment. 
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SUWHCAL ANATOMY OF THE NASAL FOSS^ AND 
SINUSES OF THE HOSE. 

Thi mial foaste coDebt of two irregnltu- cavities, for 
the sense of smelt and also to allow of f. 




Fig. 6. 

'i (dge of middle turbiimta bone ; a. frontal emus ; 3. sound paaaed 
inlo middle meatns ; 4. udub moxillarU ; 5. opeuiug of lower 
ethmoidal qalU ; 6 and 8, enperior turbinala bone, split and 
Mpaisted I 7, cat edge of middfe ditlu ; 9, ephsnoidal ainoB ; 10, 
&ub>ohian tnbe ; 11, occasional opsniag of aiuuB inuJllaru. 
sir to or from the lung. They communicate with the 
ttterior by means of the nostnls, and with the breath- 
ing appafatiis by means of the pharyox. 
The ■noatriU open at right angles to ttie a.'O.Xien.'at 
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apertures or nares, and, as will be seen from Hit 
sketch, the inferior margin of the anterior naree is 
situated in a lower plane than that of the noBtiiL 
The nostril is included in the alar cartilages, havioj^t 
slight dilatation externaUy and superiorly. Thesldiiis 
very sensitive, and furnished with strong coarse haire 
called vibrissw. 




I, section of orbit ; 3, auperiOF turbinate bone ; 3, ethnmidal eella : 
4, middle turbinate boue ; 5, onlnim ; 6. BOimd pasdng iiU 
middle meatue ; 7, inferior tnrUniile bone. 

In order to ohtain a good idea of the form of the 
nasal fossse, vertical and transverse sections should be 
made, which will not only show the form of these 
cavities themselves, hut also their relations with neij^' 
Aouring onea. 
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Each nasal fossa presents for examination a roofy 
fiwiTy ivitemal waU, external toaU, anterior and posterior 
narea and rmuxms memhrams. The vertical diameter 
of each nasal fossa is greater at the middle of the 
cavity than at the anterior or posterior parts, and the 
transverse diameter greater below than above. 

The roof is formed by the nasal bones, the nasal 
spine of the frontal, the cribriform plate of the eth- 
moid, and the body of the sphenoid. It is to be noted 
that the entire roof is not horizontal, the cribriform 
plate only being so, and that it slopes downwards and 
forwards, whilst the sphenoidal portion is in front of 
the body vertical, and below it horizontal. 

The floor is formed by the palate plates of the 
superior maxillary and palate bones. It is not so 
long as the roof, it is the widest portion of the fossa, 
and is concave transversely, and is inclined slightly 
downwards. 

The internal waU or septum is formed chiefly by the 
perpendicular plate of the ethmoid and by the vomer; 
the septal plane is further assisted by the nasal spine of 
the frontal, the crests of the nasal, superior maxillary, 
and palate bones. (The septum is rendered complete 
by the triangular cartilage, which projects forwards, 
assisting in giving shape and prominence to the nose.) 
It must be borne in mind that this septum is rarely 
vertical, occasionally it deviates so much from the 
middle line that inflammation or abscess of its mucous 
membrane may be mistaken for polypus. 

The outer wall is divided into the three meatuses by 
the projection from it of the three turbinated bones. 
It is formed by the nasal, the superior maxillary, the 
lateral mass of the ethmoid, and the lachrymal bones; 
posteriorly, by the ascending plate of the palate, and 
the internal pterygoid plate of the sphenoid ; the wall 
is completed by the lateral cartilages. 

Meattises, — ^The outer wall of each fossa is subdivided 
into three (sometimes four) irregular channe\B, \«rcaft^ 
meatuses — viz,, superior, middle, and inieriat, TS^aa 
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bones entering into the formation of these meatuses aie 
all those of the face, excepting the malar and inferior 
maTJlla. 

They are divided by the three turbinated bones. 

The superior meahu lies beneath the superior spongy 
bone, and is the smallest, and has opening into it the 
posterior, ethmoidal, and sphenoidal cells. At the back 
is the spheno-palatine foramen, communicating with 
the spheno-mazillary fossa, which transmits thespheno- 
palatine nerve and artery. 

The middle mecUtu lies beneath the middle spongy 
bone, and has opening into it in front, the frontal sinufl 
(infundibulum), the anterior ethmoidal cells, and the 
opening of the antrum, which is almost impossible to 
find on the living body {vide " Superior Maxillary 
Region"). 

The inferior meaiusy the largest and most important, 
lies beneath the inferior spongy bone, which extends 
almost the whole length of the fossa ; its lower border, 
thick and rounded, descends almost to the floor, some- 
times converting the meatus into a canal ; anteriorly, 
where it joins the nasal process of the superior maxilla, 
is the orifice of the nasal duct. 

The opening into it is the riaacd dtict. This canal 
extends from the orifice in the meatus to the lachrymal 
sac, and its orifice is situated about half-an-inch behind 
the ascending plate of the superior maxilla, and nearly 
opposite the centre of the under surface of the lower 
turbinated bone. It is somewhat valvular, owing to 
the folds of mucous membrane which pass into the 
aperture, and which are continued up the tube. It 
takes a direction from helowy oiUwardsyforwardSj and 
upwards (26). 

To pass a probe into tlie nasal ducty the instrument 
should be first bent into the shape of an italic y, which 
should be passed first along the fioor of the fossa, with 
its concavity towards the entrance ; the point is next 
to be pushed gently beyond the ascending plate of the 
superior maslla^ and kept la close contact with the 
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wall ; then it is to be slightly rotated between 
igers, until the point presents upwards and out- 
towards the eye; if the handle be now depressed^ 
lid enter the canaL 



ORIFICES OF THE NASAL FOS&fi^ 

amJUrioT narea. — ^The nasal fossae present for 
oation four apertures — two anterior and two 
ior. The form of the avUerior narea is somewhat 
le heart of a playing card, inverted, separated 
septum, and, as before noticed, the base is at a 
level than the plane of the nostril ; hence, for 
g an examination, the lobe of the nose musk be 
as much as possible. To obtain a complete view 

nasal cavities, it is necessary to detach the in- 
ents from the margins of the anterior nares 
^thin upper lip (Rouge's operation), when, by 

up the lip, the floor of the nasal f osssb is readily 
ad reached. 

posterior nares are oval in form, and almost 
J, and are about ^ of an inch, or one inch deep, 
ut f or ^ wide, separated by the vomer, and 
3d laterally by the internal pterygoid processes, 
uportant to recollect the form of these apertures, 
lases of plugging the posterior nares, the pledget 

should correspond in shape, otherwise there is 
Lce of its being dragged through the meatus, 
I of compressing the bleeding vessels against the 

m/ucous memhrcme lining the nares completely 
the surfaces of the above-mentioned bony parts, 
Ating in front at its juncture with the skin. In 

it is red, and its superior surface is studded 
riflces of glands which secrete mucus. It is of 
le thickness, and is very thin where it is pro- 

into the several sinuses. It is thickest on the 
1, especially so at its anterior half. It \b moAfe- 
thick on the roof of the fossa, wliere i\» Ya:v«iXA 
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Fig. 8. — Section of Skull luid Brain ia the Median 

I, 7i]i cerebri: 3, Baperior loDgitudin&l aians; 3, iuFe 
tn^iikl BlnaB; 4. corpue calloaum ; 5, optic chiasms ; 
mammillkre ; ^, toronUr Herophili ; 8, posterior loba ot ' 
9, pons VoreiiL ; lO^ cerebellnm ; it, modulla oblongata 
terinr ringof ntlaa ; 13. odontoid process of ans ; 14, 1 
15, body of second dorsal Tertebra ; 16, pituitary bod 
cipital bona; 18, EnBtacliian tabe ; 19, genio-hyi 
ao, dwBstric ; ar, arftaanoideae muscle ; aa, rima gfo 
meoptagaB ; 24, trachea ; 35, thyroid body ; a6, aten 
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the proper bones of the nose and the cribriform plate 
of the ethmoid ; it enters the sphenoidal sinus, and 
becomes very thin. It lines the anterior ethmoidal 
oeOs and the superior spongy bones ; it sinks into the 
groove separating this bone from the sphenoidal sinus,, 
and closes the spheno-palatine canal ; and so it may 
be traced over each portion of the bony and cartila- 
ginous structure to be continuous behind with the 
pharyngeal membrane and with the skin of the face 
in front. It is divided into two portions, an interior 
]r nonK)lfactive, covered with ciliated epithelium, and 
X)ntaining numerous racemose glands, and a superior 
)r olfactive, the epithelium being ciliated only at 
»rtain points, and containing Bowman's glands. 

BloodrveaaeU — Arteries. — ^This membrane is supplied 
yj the spheno-palatine branch of the internal max- 
llary, which divides into two branches; the more 
ntemal being distributed to the septum, divides and 
masses towards the anterior palatine foramen; the 
3xtemal is distributed to the external parietes, and, 
subdividing, suppHes the meatuses and spongy bones. 

There are also branches from the superior dental 
(internal maidllary) to the antrum, from the infra- 
orbital, from the pterygo-palatine, and from the 
Bthmoidal (ophthalmic) and facial. 

Veins, — The veins form a peculiarly complicated- 
plexus (rete nasi), which collect and pass forwards,, 
terminating in the facial vein ; others pass into the 
frontal vein, and another set pass through the spheno- 
palatine foramen into the plexus in the zygomatic 



Nerves. — ^There are two sets of nerves distributed 
to the mucous membrane of the nose — ^viz., (a) those 
of special sense ; {fi) those of common sensation. 

(a) The olfactory, derived from the olfactory lobe, 
penetrates in three layers the cribriform plate of the 
ithmoid bone, and is distributed to the ethmoidal* and 
phenoidal spongy bones, and to the upper pOkxV* oi \^CL<b 
is^um, (fi) Those derived from the Mtlb. w» ^^e^ 
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nasal from the ophthalmic division, which passes to 
the anterior part of the mucous membrane, and leaves 
the cavity of the nose by passing between the lateral 
-cartilage and the nasal bone (entering by the nasal 
slit). From Meckers ganglion are given off the 
spheno-palatine branch for the septum and the 
external parietes; the posterior and inferior nasal 
from the anterior palatine, which is distributed to 
the posterior inferior portion of the external wall. 

There is a point of considerable practical importance 
with regard to the relation borne by the vekf/m, pendu- 
lum pcUati to the posterior nasal apertures. K the 
mouth be opened, there is an involuntary disposition 
to breathe through it, and thus the j^Jate applies 
itself closely to the walls of the pharynx, cutting off 
the communication between the nose and mouth. In 
syringing out the nostrils, it will be found that, if the 
mouth be open and the nozzle of the instrument be 
introduced into one of the anterior openings, the 
-current of fluid will wash out the entire nasal cavity 
and pass out through the other again. 

In the case of the introduction of the mirror in 
posterior rhinoscopy, the palate must be forced for- 
ward by the emission of nasal sounds, or drawn for- 
wards by hooks or forceps constructed for the 
purpose. 

Nasal polypi of the fibro-cellular variety developed 
in the submucous tissue of this region are covered 
with ciliated epithelium, and are usually attached to 
the superior or middle turbinated bones. The more 
formidiable forms of growths generally project into 
the fossae from the antrum or base of skull. The pos- 
terior nares, oval in form and of the same shape as theii 
bony boundaries, enter into the formation of a region 
termed the nasopharyngeal, situated midway betwees 
the nasal fossae and the pharynx (vide " Pharynx "). 
It is formed also by the body of the sphenoid, the 
basilar process, and the pterygoid plates. 

The basilar process is the usuel locale of naso 
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pharyngeal polypi, and its situation is readily recog- 
nized by ^passing the finger behind the velum pendu- 
lum palati, which frequently has to be divided in order 
to remove such growths. 

The orifice c$ the JEtbstaehian tube is a valvular 
aperture, situated on the inner surface of the internal 
pterygoid plate, and just above the posterior extremity^ 
of the inferior turbinated bone. 

To introduce a sound or probe into it the extremity 
of the instrument should be bent at an angle of about 
60°, and passed along the floor of the nostnl with the 
concavity downwards, then pushed backwards by the- 
side of the septum until the mucous membrane of the 
back of the pharynx is reached; next it is to be^ 
slightly withf&awn, and rotated between the fingers,., 
so as to bring its poiat upwards and outwards, which 
may be known to be in the orifice of the tube when 
it cannot be made to rotate easily. 

THE SINUSES OF THE NOSE. 

The sinuses associated with the nasal cavities are^ 
six in number — two frontal, two sphenoidal, and two- 
superior maxiUary or antra. The latter, from their- 
position, it has been thought advisable to describe with 
the superior maxillary region. 

The/ront(d simiaea, — ^These sinuses are are not fully 
developed before puberty ; they communicate with the- 
nasal f ossse by the infundibula, and the mucous mem- 
branes are continuous. They are occasionally the^ 
seat of growths. 

The sphenoidal present no surgical interest. 

The cmtrum, unlike the frontal sinuses, exists at 
birth, becomes developed at puberty, and its greatest, 
expansion is in old age. It is in form like an inverted 
pyramid, the base corresponding with the floor of' 
the orbit, and the apex with the alveolar ridge. It 
has four walls — an inferior, an internal, and a poateto- 
external, which converge to alveolar ridge, au^ «». 
woLpeiior, 
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The superior, forming the floor of the orbit, is very 
thin, and it readily permits of the invasion of growths 
from one cavity to the other. The anterior wall 
•corresponds with the canine fossa and the cavity of 
the bone ; readily reached from below the upper lip 
by perforating in the cul-de-sac, formed by the re- 
flexion of the mucous membrane, opposite the first 
molar tooth. 

The postero-eztemal wall corresponds with the 
maxillary tuberosity. The inner wall corresponds 
with the nasal fossa, and presents two orifices, one 
•constant, the other variable. 

Growths within the antrum frequently protrude 
throughout one or other of these openings into the 
meatus, and may be mistaken for nasal polypi {vide 
*** Superior Maxillary Begion "). 
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SURGICAL ANATOMY OF THE SUPERIOR MAXILLARY 

REGION. 

This region may be regarded as that occupied by 
the superior maxilla and the tissues covering it. 
The superior maxilla is a bone of great surgical 
interest, on account of the many diseases to which it 
is liable ; hence its position, relations, and connections 
are of the highest practical importance. 

SURFACE MARKINGS. 

Topography, — ^The skin and superficial fascia ; the 
lower fibres of the orbicularis palpebrarum ; the facial 
and infra-orbital vessels and nerves ; the zygomatici 
and the levator labii superioris; muscles; Steno's 
duct ; the transverse facial artery ; tlie buccal vessels 
and nerves ; lymphatics, and the buccinator muscle. 
In the hollow between the anterior border of the 
masseter and the buccinator muscle is a large quantity 
of fat and cellular tissue, which contributes, either by 
its excess or deficiency, to the general contour of the 
face. 

AHijcuilMiona of the superior maociUa. — ^Articulating 
^th its fellow, it forms the whole of the upper jaw ; 
))eBide6 this, it articulates with the frontal, ethmoid, 
nasal, inferior turbinated, palate, vomer, malar, and 
lachrymal. The sutures it forms with those bones 
which enter into the formation of the face are very 
strong and difficult to separate ; so much so, that in 
excision it will generally be found more satisfactory 
to divide it or its associate near to the articulation 
than to attempt to wrench them apart at the sutures. 
The processes requiring division in its extYC^\i\o\i 
are the palatina, nasal, and malar. Eacli bone aae^s^j^ 
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in the formation of three cavities — ^the mouth, noee,. 
and orbit ; of two fossae, the zygomatic and spheno- 
maxillary ; and of two fissures, the spheno-maxiUaiy 
and pterygo-maxillary. The relation of these fissures 
and cavities to the body of the bone is of great im- 
portance in the process of its removal. The apex of 
the antrum corresponds on the face to its malar pro- 
cess, the base of which looks inwards to the outer 
wall of the nose ; and its roof is formed by the orbital 
plate, and its floor by the alveolar process. The walk 
of the antrum are very thin, so that growths or od- 
lections of fluid readily cause a bulging of its parietes 
and protrusions into neighbouring cavities or fissures.. 
The fangs of the first and second molar teeth projeci 
into its floor ; hence the importance of extracting (Xo» 
of these teeth, and perforating its socket, before inter- 
fering with any doubtful tumour connected with the 
cavity {vide *' Sinuses of Nose "). 

Besides the growths which are developed in th^ 
antrum, the bone is surgically interesting as being' 
subject to an arrest in its development, known aft 
fissured or deft palate, frequently associated with n 
similar one in its appendage, the upper lip, termed 
hare-lip. During its development that portion whaA 
carries the incisor teeth is a separate segment, and if 
this segment be disunited the result is a deep fissure, 
extending backwards into the palate ; occasionally 
these segments in both bones are thus disconnected, 
in which case they both hang from the end of the 
vomer, leaving a chasm in the roof of the mouth, a 
condition usually associated with a double hare-lip. 

Excision of the upper jawbone, — Supposing the in- 
cision through the upper lip, along the ala of the nose, 
towards the inner angle of the orbit, and along its 
lower margin, to be adopted; first are the tissues 
composing the upper lip — viz., the integument, the 
orbicularis oris muscle, the cellular tissue containing 
the labial glands, superior labial artery, the coronary 
reasels^ facial, and branches oi t\i<d a^ond divisicHi 
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th nerves, and the mucoud meitibrane. Next 
i&g- the indsLon along the ala and side of the 
the integument) f ascift, levator labii superioris, 
16 nasi, with its aponeurosis, the angular vessels 
stanches of the^ ihh%H>rbital and facial nerves, 
neision along thd lower border of the orbit divides 
iitegument, aponeurosis, orbicularis palpebrarum 
I0, the vessels of the lower eyelid, and the orbital 
,', and if a portion of the fioor of the orbit be 
7ed, the tendon of the inferior oblique, and by 
ag back the flap enclosed by these incisions, the 
:mients to the bone of the following muscles-^ 
ilaris, levator labii superioris et alse nasi, levator 
Buperioris, compressor naris, depressor alae nasi, 
w anguU oris, buccinator, inf ra-wbital vessels 
lerve, and facial vessels and nerves. The advan- 
>f this method of external incision is that the 
bs are divided near their termination, and not 
gh their larger branches, the duct of the parotid 
; entire, without' the risk of salivary fistula, and 
most unnoticeabkr cicatHx is left, by following 
atural furrows of the face. 
the second stagd of the operation, an incisor tooth 
- eixtracted, the gum, alveolar process' and struc- 
f orming the hard palate — ^medar and nasal pro^ 
t^ with a portion of the floor of the orbit. In 
absequent dislocation of the bone*, the internal 
[iary artery, with its v^ein and the br&nches after 
have gained theid^ pterygfO-maxillary fossa ; and the^ 
nor palatine niervtss are-divid^. 

jLVtfUKy&t r£»^i6i^. 

Ss' consists of the pinna, the external auditbry 
tey- and the meml»rana tympani. 
e middle and internal ear, which, inasmuch as 
are hardly available for practical surgery, or rather 
utiv^ surgery, wOl not be described speciaiiy. 
«rei is but littie of ^urgroal interest afisocAa^^d. 

11 
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with the external ear, and it is possibly of but smai 
importance, acoustically, in man. The integument i 
very thin and very adherent to the cartilages, am 
furnished with sebaceous and sudoriparous gkuids, an 
in some cases freely supplied with hair. It is ver 
liable to erysipelas ; and is highly sensitive. Frost-btt 
very frequently attacks the pinna. Being highl; 
vascular, wounds reunite with great rapidity ; indeed 
the entire external ear has been replaced and becomi 
firmly attached. 

The veins terminate in the internal jugular ani 
mastoid vein; the lymphatics in the parotid, sal 
occipital, and sub-mastoid ganglia. 

The external auditory canal has a direction inward 
and forwards, describing a slight general curve, tb 
concavity of which is downwards, taking, in fad 
the general direction of the petrous bone. The oute 
third of the passage is formed by a tubular prolongs 
tion inwards of the cartilage of the external eai 
which, however, is not complete at the upper part 
and its inner two-thirds by the canal in the tempers 
bone. There are several small fissures in the carti 
laginous part — a circumstance explaining the passag 
of pus into the meatus, from abscesses which hav 
formed without to it. 

In length the meatus is about an inch and two c 
three lines; but, owing to the obliquity of the attacl 
ment of the membrana tympani, its anterior wall i 
about one-quarter of an inch longer than the posterio 
Its narrowest diameter is about the middle, and, i 
making an examination with the speculum, the u 
strument should not be introduced further than th 
point. 

It must be borne in mind that in young ch3dr< 
the meatus is very shallow, the bony part consisia] 
only of a small ring of bone, deficient at the upp 
part, to which the membrana tympani is attached. 

To facilitate the introduction of the speculum, t! 
auricle should be drawn upwards^ backwards, and 
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little outwards; this renders the canal tolerably 
straight. 

A. fit of coughing sometimes occura on the intro- 
doction c^ the speculum ; this is no doubt owing to 
ifiitation of the auricular branch of the vague. 

Relation of the external avditory carnal. — It may be 
legarded as having four walls : i , a superior cranial ; 
a, an inferior or parotide 3, an anterior or temporo- 
maxillary ; 4, a posterior <^ mastoid. 




cmvit; ol temporal bona ; 3, eztenuJ auditorr meatni ; 

rsiiA t?mp«ni ; 4, 5, cartilaginous portion of eztomal 
mditory meatne ; 6, perioateum of miiatoid bone continnons with 
thit of the aaditorj canul ; 7, nuiatoid celU ; 8, fibronB tiwao, 
which uvitefl tho oartilaginoae with tha oHseous iifl«ua of the 

The superior wall is in relation with the middle 
foan of the skull, and separated from it only by a 
Wy thin lamella of bone ; hence an abscess of the 
Otemal ear may be the cause of meningitis. 

The anterior wall corresponds with the gleiuiAA. 
ciTity, and henc^ in ca^of inflamioationoi t^^^mA, 
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mastication is interfered with and attended with great 
pain ; in cases of fracture of this portion of the canal^ 
the symptoms produced are often so severe that they 
may be attributed to fracture of the base, especasXtf 
as there may be haemorrhage from the external audi- 
tory meatus, the blood really coming from the tym- 
panum or its mucous mmnbrane. 

The inferior wall is in relation with the deep por- 
tion of the parotid gland ; hence the intercommunior 
tion of abscesses commencing in either of these 
localities. 

The posterior wall is. in relation with the mastoid 
process, and here th» CirtQage is wanting ; hence the 
escape of pvt» fhBsn the external meatus in abscess of 
the mastoid cells. 

The memhrana timpani, — ^The tympanic ring being 
incomplete at its superior portion, it is at this point 
continuous with the cutaneo-periosteal lamina of the 
auditory canal ; heiice ib- is at this point that the 
membrane gives way undir certain circumstances, or 
blood or pus passes fnoa.tte external ear to the tym- 
panum or the converse^. On examination, the mem- 
brana tympani is greyish in colour, its structure look- 
ing racUated, slightly conical^ with the apex directed 
inwards, and placed very obliquely at the bottom of 
the meatus. This obliquity varies according to age; 
thus, during fcetal Hfe it is nearly horizontal, at 
birth about io°, and in adult life about 45** with the 
horizon. The handle of the malleus is seen throogh 
the membrane, not quite vertical, but inclining a liti^e 
backwards. 

Tympanum, — ^The points of practical importance 
connected with the tympanum are these — ^that its 
upper aspect and floor are formed by thin lamdAse of 
bone separating it from the craniilm and from the 
canal for the internal carolad artery, so that disease 
of the bone may cause death, eith&r by. involving the 
dura mater and brain, or from ulceration into the 
vessel. The close vicinity of the carotid artery and 
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lateral sinus readily accounts for the escape of blood 
from the ear in fracture of the base of the cranium. . 

The Eustachian tube is the means of communication 
between the tympanum and the pharynx, and serves 
to maintain the balance of air on either side of the 
membrana tympani. 

Its intenud orifice is at the anterior internal aspect 
of the t3rmpanum. The tube is directed downwards 
and forwards, and terminates in a flattened valve-like 
opening in the pharynx, just behind and a little above 
and external to the inferior meatus of the nose. Its 
muoous membrane is continuous with that of the 
j^uuynx. The pharyngeal extremity of the tube is 
in close relation with the tonsil — a fact which ex- 
plains its temporary occlusion in enlargement or in- 
flammation of that gland (vide ^^ Pharynx "). 

(The operation of introducing the Eustachian ca- 
theter is explained at p. 45.) 
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SURGICAL ANATOMY OF THE REGION 01 
SOFT PALATE AND TONSIL. 

The 9oft palate, which is suspended obliqtK 
before backwards from the posterior bordei 
palatine arch, or hard palate, is a sort of curt 
sisting of mucous membrane, muscular and 
tissue, vessels and nerves, forming an incomp 
turn between the nasal and buccal cavities, se 
prevent the food from passing upwards into t 
fossae, helping to push it downwards into the ] 
during deglutition, and also influencing the qi 
the voice. Its movements are elevation, de] 
and transverse tension. It is concave anterio 
its inferior anterior border presents two s€ 
margins, the edges of which pass downward 
sides of the tongue, xmited in a central rap] 
which depends a prolongation, the uvula. 

In structure the soft palate consists anteri< 
inf eriorly of a mucous membrane, thickly stud< 
muciparous glands, continuous with that of the ] 
region of the mouth ; and posteriorly and supe 
a second membrane, continuous with that of t 
pharyngeal region. Between these mucous 
a musculo-tendinous one, consisting of portioi 
•» following pairs of intrinsic muscles — ^the 1 
palati and the tensores or circumflexi pala 
of extrinsic muscles, the palato-glossi and the 
pharyngei. Some delicate muscular fibres 
be found in the uvula. The order in wl 
structures enter into the formation of the " 
as follows : — From before backwards, (i) the 
lajrer of mucous membrane; (2) the aponeu 
the tensores palati, with wl^ch. «t^ "VAaxA^ 
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tachments of the palato-glossi and palato-pharyngei ; 

(3) the levatores palati, aniting in the median raph^ ; 

(4) the posterior layer of mucous membrane. 

The pillars of the fcmces are formed by the diver- 
gence of the palato-glossus and palato-pharyngeus, and 
include a triangular interval, the base being down- 
wards, in which is situated the tonsil. The posterior 
pillars formed by the palato-phar3nigei are nearer 
each other than the anterior, formed by the palato- 
glossL 

The space between the palatine arches of both sides 
IB called the isthm/aa of the fawiea, and is bounded 
above by the free margin of the palate, below by the 
dorsum of the tongue, and laterally by the pillars of 
the fauces and tonsils. 

A cprrect knowledge of the attachments and actions 
qH the muscles of the soft palate is of great importance, 
with a view to the successful performance of operations 
for the relief of fissures or clefts in it. 

The fibres of the levator palati pass downward and 
inward, spreading out on the velum as a layer, which 
is embraced by the two planes of fibres of the palato- 
pharyngeus and unites with its fellow of the opposite 
side. The tensor palati ends in a tendon, which is 
reflected horizontaUy round the hamular process of 
the sphenoid, and after spreading out is inserted into 
the aponeurosis of the velum, below the levator palati, 
and into the palate bone. The hamvUar process, an 
important guide in the performance of operations, can 
be felt distinctly in the substance of the soft palate, 
internal to and slightly posterior to the last molar 
tooth. 

The action of the palatine muscles upon a fissure 
existing in the velum would obviously produce a sepa- 
ration of its margins, and it has been shown that the 
muscular action by which these margins are brought 
together is caused by the upper semicircular border 
of the superior constrictor of the pharynx, axA ^;^DkaL\» 
the muscles to be divided in the operation oi ato/pKoi- 
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loraphy, or Btitching up the fissure, are the levatarsB 
paJati and the palato-pharyngei, the upper expanded 
fasciculi of which are divided into two parts hy the 
levatores palati, and if necessary the palato-^ossL 
(Fergusson.) 

The levator palati is to be divided on both sides by 
putting the undeveloped velum upon the stretchy whm 
a double-edged knife is passed through the soft palate^ 
just on the inner side of the hamular process, and 
above the Hne of the levator palati. 

Another method of dividing the levator palati is by 
passing a knife curved on the flat through the fissiue 
and behind the flap, its edge making an incision half 
aQ inch long, half way between the hamular prooesB 
and the orifice of the Eustachian tube, and perpendi- 
cular to a line drawn between them. 

The thickness of the velum pendulum palati must he 
taken into consideration in this operation ; it is often 
underrated, and hence di^iculty may be experienoedio 
freshening the edges of the cleft. 

The paJato-phaiyngeus is to be divided by cutting 
through the posterior pillars just below the tonsiL 
Occasionally the palato-glossus requires division. 

The tonsils or amygdalcR are two small glandidar 
bodies, varying in size in different individuals, situated 
between the anterior and posterior pillars of the iauees, 
and covered in by the bucco-pharyngeal fascia. Thfff 
are in relation, extemaUy with the superior constrictor, 
and by it separated from the internal carotid and 
ascending pharyngeal vessels ; below they rest (xi the 
£ide of the base of the tongue. The position of the 
tonsil corresponds with the angle of the inlerior 
maxilla. 

Under cefrtain circumstances the carotid artery is 
in danger of being wounded, such as in partial ex- 
cision of the gland or the evacuation of pus, when by 
its enlargement it is brought still more closely jnto 
connection with the vessels ; but if the precaution be 
taken ol lifting it well from xte \>Qd ioorN^xda ^isid in- 
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wards before the knife is applied for its removal, the 
risk in this instance is avoided; and in the latter, 
care must be taken not to push the knife outwards in 
the line of the angle of the jaw, but backwards into 
th0 tumour towards the spine, and so allow it to cut 
its way out, towards the median line of the body. 

There seems to be a great fear of wounding the 
'internal xsarotid in excision of this gland, but a glanoe 
-at its relations by a -section shows that the yessel Jies 
ftt least an inch behind it, and about four lines infront 
of the internal carotid is the external carotid, diver- 
ging outwards into the parotid gland. It is, therefore, 
impossible that, in dragging out the tonsil, either of 
tbese vessels should also be dragged out or wounded, 
«^ oHly by using pomtod mstruments, or unpardonr 
able roughness, could it happen. 

The ^&89de of this region are derived from the 
ascending pharyngeal of the external carotid, the 
asoMidiiig palatine and ionsillitic of the facial, the 
doraalis -linguse of -the lingual, and the descending 
palatine of the internal maallary. 

I^ervee, fvom the glosso^pharyngeal and Medkel's 
gangli<tt and yagus. 

Veins itenDmAte in the pharyngeal plexus. 

Lf^mphaties terminate in the ganglia ^uaiied behind 
the iailerior maxilla — an important point to be iremen- 
bexed in the diagnosis 'Of tumours in this region. 
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SURGICAL ANATOMY OF THE PAROTID REG 

The boundaries of the parotid region are son 
difficult of definition, partly on account of the 
larity of the gland, and partly on account of 
longing both to the cranium and to the neck. 

^e following appear to be the simplest : — If 
the posterior border of the ramus of the jaw ; 
the mastoid process of the temporal bone, the a 
of the ear, and the edges of the sterno-masto 
digastric muscles; abovSy the zygomatic arcl 
betow, an imaginary line drawn horizontellj 
wards and inwards from the angle of the jaw 
styloid process, by the stylo-hyoid and stylo-mf 
ligaments, and the process of cervical fascia ] 
from the sterno-mastoid to the jaw. 

The dimensions of this region obviously vai 
the several movements of the lower jaw ; mo 
there are certain differences in its size with res 
the age of the individual : thus, in the infa 
region is broader in proportion below, on aco 
the obliquity of the jaw and the non-developi 
its angle, and bulges externally, on account 
quantity of fat and lymphatics contained wit 
again, in old age, in the edentulous state, the 
the region becomes broader, owing to the falli 
ward of the jaw. 

Integument, movable, tolerably dense, and I 
it is an incomplete capsule derived from the < 
fascia, which separates it from ne^hbouring stn 

The superjmal lamina is continuous with th 
the masseter, and passes to the sheath of the 
mastoid, attached above to the lower border 
zygomatic arch, and is contmwovxa \>^\o^ ^ 
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icial cervical fascia. It is pierced by cutaneous 
1 and nerves. 

otid gland, — The gland occupies the entire 
, and lies in a cavity, or loge, entirely sur- 
kL by its fascial sheath. 

rdationa and connections of the parotid gland 
rtemaUy and auperfidaUyy the lymphatics, the 
na myoides, some few branches of the superficial 
1 plexus, and the integument; am^teriorly, the 
or border of the ramus of the jaw, the external 
temal pterygoid muscles, between which lies a 
5 of the gland ] inferiorly and posteriorly y the 
d process, the stemo-mastoid, posterior belly of 
ic, styloid muscles, transverse process of atlas^ 
d ju£nilar vein, internal carotid artery, ei^rhth 
f ne^es, hypoglossal nerve, and the ^plrior 
I ganglion of the sympathetic, 
'egards its aponeurotic covering, it is remarkable 
:*ocesses both of the superficial and deep laminsB 
;e the gland, forming a species of coarser stroma. 
deep lamina of fascia is attached posteriorly to 
eath of the sterno-cleido-mastoid, and in front 

masseteric fascia; it is continuous over th& 
il pterygoid, but is very thin. 

stylo- maxillary ligament is a thickening of the 
I sheaths strengthened by fibres from the styloid 
J, and attached to the angle of the jaw. Just 
it of the styloid process tfis fascia becomes very 
nd a process of the gland may pass through it 
a towards the pharynx, and get in relation with 
Teat vessels and nerves. This circumstance 
ts for the ready passage of pus into the pharynx 
Hseated parotid abscesses. 

substance of the gland contains so many im- 
b structures that operative proceedings con- 

with it are rendered excessively dif&cult and 
aus. The external carotid artery traverses ita 
or part^ g^^^g off its anterior and. ^^\AY^cst^ 
ir and 8uper£cial temporal braxic\iQ&. MiO"^^ 



SUBQICAL ASiTQUY 



A quantity of lymphatioe are also found in rel 
vith the glajid. The superficial ^'mphatic ga 
receive the vessels of tbe ecalp; those 'withii 
gland, the vessels from the eyebrows, lids, and ch 
and the doepeet, which sixompany the internal ck 
are the vessels of the tempoi&l and maxillary ref 



Fig. lo.— •fiketoh of tbe daep ralatioiM c^ the riffht I 

iGliuid (the gland itaelf has been remuved and the 
of the lower jsw drawn forward). 

I, Mm^a ci spoueuTOsiB ol gland ; a, dwastric muacle ; 3, 
byoid mnade ; 4, Btylo-phBryDeonB (iiiwn aside) ; s, 
gloBSOB muBoIe ; 6, st^lo-mfaillary ligament ; 7. external j 
iraJD ; 8, eKtenul carotid ; 9, lingiuJ artery seen throt 
cpaiUDg Id the t|>oiit>ui»BU ; 10, posUirior aimcnlar arte] 
tranayenn facial artery ; 13, Internal Toaiillary arterj ; 
teiinr and middle temponl arteries ; 14, iDtemal cuot 
hypogloual Derre ; 16, glom&-phaiTiigeu nerve ; i;, ti 
Junal Dene ; ig, Steao'a duct 

libe Uaei nerve, alter it has passed through ti» 
Burttad foEftDiMi, enters the posterior and in 
fiontioD oi the parotid, ait& tibanoe s^icb^ \ra! 
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aevotttl lai^ plexifonn bronchee {pea emmrvniu), after 
wfaich it Tunvifi flH amongst the muBcles of the face. 




I, gnat ocripital nerre ; a. tnpeEhis moBele ; 31, oeidpital utatT 
4,TaTtefanilanei7; 5, oUiqnns superior ; 6, tracfaslo-nuutoidj 7 
digartrlo ; 8, hypogloaBal nerve ; 9, parotid; io,.Ta6Jia; 11, atjlo 
jAuryDgena &na Btylo-glouiiH ; la. Bpiniil aocenrary nerve ; 13, 
ntnu of jaw ; i*. lingral nerre ; 15, iatemJ. pten^nd ; 16, 
(onoil ; 17, ortncnloTu oiia ; iS, f ooiu artery ; it), bnodaatoT : 
90, fadal vein; 31, Buperior constrictor; ai, masseter; 33 
tafeiior muillftrr nerve ; 94, styloid proceea ; 35, Bxtemai 
nrotid artery ; a6. v«gns ; 27, epinal aocMeory ; 38, inteniiJ 
jncidM' vein ; ag, digastrio ; 30, odontoid process ; 31, eterao- 
dddo-maetoid 1 3a, trachelo-mastoid : 3s, GpleniUB espitii ; 34, 
occipit^ artery ; 35, oompleins ; 36, BnULll occipital nerve ; 37, 
oodpital artery. 
TheaTiriculo-temporel branch of the mferioi iaKsi!t\»r^ 
oerro also enters the ghnd aft«r having pasBQdL'W[axv&. 
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the neck of the jaw, and forms inosculations with the 
facial. The auriculo-parotidean branch of the cervical 
plexus enters the gland anteriorly and inferiorly, in- 
osculating with the preceding. 

The existence of the tough fibrous investment which 
encloses the gland almost entirely and binds it so 
tightly in its place, accounts for the intense pain in 
inflammation, as in parotitUy or abscess. Punctured 
wounds of the parotid region are very serious, when 
one considers that, in the space between the digastric 
muscles and the styloid process^ the following veeselfi 
may be involved : — the external carotid, the facial, the 
occipital, the posterior auricular, the inferior pha- 
ryngeal, the internal carotid, the vertebral. Wounds, 
or the results of abscess in the substance of the gland, 
may give rise to tdlivary fistulcBy which are frequently 
very troublesome to close; and in the removal of 
tumours connected with it, or in its neighbourhood, 
there is, of course, great danger of severe haemorrhage, 
and of wounding the facial nerve, thus causing 
paralysis of the facial muscles. The parotid gland 
seems to be especially the seat of adenomata and en- 
chondromata. Whilst attempting removal of a tumour 
from the parotid region, pressure should be main- 
tained on the common carotid as it crosses the tuber 
cule (Chassaignac's) in the sixth cervical verteto. 
The surgical relations of the duct of the parotid have 
been aJr^uiy considered {vide ** Face "). The external 
carotid may be compressed against the styloid prooeffi 
in the adult, but it is impossible in the child, owing 
to the undeveloped state of that portion of the bone. 
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SURGICAL ANATOMY OF THE PTERYGO-MAXILLARY 

REGION. 

The surface ma/rhings of this region are the bony 
prominences of the zygoma and lower jaw, and the 
contour of the masseter muscle, the tendinous intersec- 
tions of which are very evident during its action. If 
the finger be passed into the mouth, the internal 
aspect of its ramus can be felt ; and if the jaws are 
apart, its coronoid process ; the mutual relations of 
which should be carefully noticed. 

Topography, — ^The integument covering this region 
is very thick and mobile, and frequently a considerable 
quantity of fat is developed beneath it, the superJwM 
fascia is very thin and continuous with that in neigh- 
bouring regions. The aponeurosis is attached above 
to the zygoma, below to the edge of the lower jaw, and 
in front it passes over the buccinator covering in the 
interspace between it and the masseter ; and behind, 
it passes ii^to the parotid region. Next are met with 
some branches of the facial nerve and transverse facial 
artery, the duct of the parotid, and that portion of the 
parotid which lies upon the masseter. Beneath the 
masseteric fascia is the masseter itself, which consists 
of two sets of fibres ; the anterior forming the greater 
bulk of the muscle, and behind and below these some 
oblique fibres, which are inserted beneath the anterior. 
The origin of these fibres is on the under and inner 
surface of the zygomatic arch. It is to be noticed 
that the anterior surface of the zygoma is entirely 
subcutaneous. Beneath the zygoma the masseteric 
nerve and vessels enter the under aspect of the 
masseter through the sigmoid notch. The skeleton of 
the region is the ramus, coronoid process, ii^\l mA 
condyle of the inferior maidlla. 
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ImmediatelT behind the bone is a portion of th< 
intemsd numUarr artery, the external pterygoic 
mnsele, and emerging from its lower border iAii 
gostatorr branch of the third division of the fifth 
the mvlo-hYoidean branch of the inf erk^ dental nerve 
part of the internal pterygoid mo^le, the tmnk of the 
inferior dental and deep temporal nerves, the internal 
lateral ligament of the temporo-mazillaryarticalatioD 
and in &ont of the internal pterygoid the pdsterioi 
portion of the buccinator. 

The vermis of this region are, tuperficialto the bone 
— the transverse facial or external maxillary, whicli 
aiises from the external carotid in the parotid ^iand. 
just above the angle of the jaw, and, in relation with 
the portio dura and Steno's duct^ crosses the massetei 
a- little below the zygoma. Beneath the bone i^e 
internal maxillary artery commences at the outei 
border of the neck of the jawbone, lying in the 
first part of its course behind it, and in front 
of. the internal lateral ligament ; it then curves for 
wards to the lower border of the external pterygoid 
muscle, lying on it, and, generally disappearing 
between its two heads, passes into the pterygomaxii- 
lary fossa. The trunk- of this vessel or its descending 
branch, the inferior dental, is usually divided in 
resection of the bone. Its tortuous course and vari- 
abie position render it the nM>re liable to b& wounded 
in operation. 

The veiiMy of which there are two satellites to eadi 
artery, form a considerable plexus. 

The lymphatics pass into the deep ganglia of the 
parotid and submaxillary regions. 

The nerves are derived from the inferior maxillary 
dmsion of the fifth, which passes into the region 
through the foramen ovale of the- sphenoid. The 
nerve consists of two portions— a muscular, distributed 
to all the muscles- of mastication — ^viz., masseteric, 
deep temporal, pterygoid, buccal, mylo-hyoid ■; and a 
Benaary — the inferior dental, anriculo-temporal, and 
gvuftAixny, 
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The relations of the salivary glands to the body of 
the inferior maxilla are of considerable importance 
with regard to operations on it. The parotid envelops 
the posterior border of its ramus, and passes behind 
its neck as far as the styloid process of the temporal 
bone ; the submaxillary gland is partially lodged in a 
fossa, below the attachment of the mylo-hyoid, which 
during flexion of the head is concealed beneath, and 
in extension is considerably disengaged from the bone 
— ^facts to be considered in operations in the region of 
the upper part of the neck (vide " Parotid Region "). 

The temporo-maxillary articulation is formed be- 
tween the glenoid cavity of the temporal bone and the 
condyle of the lower jaw. Interposed between the 
bones is a concavo-convex interarticular fibro-cartilage, 
above and below which is a synovial sac. The external 
portion of the circumference of this cartilage is con- 
nected with the external lateral ligament, whilst a 
portion of the tendon of the external pterygoid muscle 
is inserted into it in front controlHng its movements. 

The Ugamenta are the external lateral, attached to 
the tubercle on the zygoma and to the external surface 
of its neck, which is covered over by the parotid 
gland ; and the internal lateral, attached to the spine 
of the sphenoid and to the inner margin of the dental 
foramen. The external pterygoid muscle is in relation 
with this ligament above, the internal maxillary 
artery lies between it and the neck of the jawbone, 
and between its insertion and the ramus of the jaw 
are the inferior dental vessels and nerve ; and on its 
inner side is the internal pterygoid muscle. The stylo- 
maxillary ligament, really a slip of the deep cervical 
fascia, is attached to the styloid process of the tem- 
poral bone and to the inferior angle of the lower jaw ; 
it separates the parotid from the submaxillary gland, 
and gives origin to some fibres of the stylo-glossus 
muscle. 

Owing to the numerous movements whicli t\i<^ 
muscles of mastication are capable of causmg, &ti\ Vo 
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the comparative laxity of the ligaments of the ai'ticu 
lation, the lower jawbone is liable to partial or com 
plete dislocation. The condyles glide forward, carryin| 
the interai'ticular libro-cartilages with them, upon tb 
eminentiaj articulares, in such conditions as yawnin| 
or laughing, or masticating large morsels ; the com 
bined action of the masseter and internal pterygoi( 
muscles drags them under the zygomatic archee 
whilst the temporal muscles drag the displaced bom 
upwards. The obstacle to reduction appears to be 
that in most cases the coronoid process is, as it were 
locked in front of the malar tubercle. Partial luxa 
tion of one condyle is of common occurrence, an( 
occasionally a portion of that process of the parotic 
which wraps round the neck of the jaw is includec 
between the opposing surfaces, causing severe pair 
and inconvenience. The principle upon which reduc 
tion is effected is by introducing some solid bod} 
between the molar teeth so as to form a fulcrum 
whilst the power is applied at the symphysis, at the 
same time that the angles are depressed. 

The inferior maxilla is frequently the seat of disease 
requiring the partial or entire removal of the bone 
Dentigerous cysts and odontomes are tumours peculiai 
to it, but the ordinary growths are met within it, aj 
in other parts of the skeleton. The great pain associ 
ated with sarcomatous growths in this bone is conse< 
quent on the involution of the inferior maxillar} 
nerve, and is in many cases diagnostic. 

Excision of Ivfemor Maxilla, 

In the event of removal of the one-half of the bone 
and its disarticulation, the skin incision should be made 
from just one side of the symphysis, to a point a little 
above the angle. There is usually no necessity to cut 
the lower lip, as the saw and cutting-pliers can be 
easily introduced by the longitudinal wound. The 
greai secret of ready disaTticxxlation. is, after divisior 
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of the soft parts, by keeping the knife close to the 
bone to divide the insertion of the temporahs, and 
then, by means of powerful forceps, seizing the divided 
jaw, using strong wrenching movements, and twisting 
the bone out of its socket. 

Structures divided in excision of the inferior maxilla, 
— Supposing one-half the lower be removed by a semi- 
lunar incision, of the limits given — ^in the first portion 
of the incision would be divided, skin, orbicularis 
oris, the inferior coronary and labial vessels, the levator 
mentiy mental vessels and nerve passing backwards, 
the platysma, descending branches of facial nerve, 
facial artery and vein, still farther back, the fascial 
coverings of the parotid gland and masseteric fascia. 
Care must be taken to avoid dividing Steno's duct. 

This structure being dissected back, the bone is 
exposed and divided with the mucous membrane 
lining the mouth. On the inner surface are divided 
the digastric, genio-hyo-glossus, genio-hyoid and mylo- 
hyoid muscles, the internal and external pterygoids, 
the inferior dental vessels and nerve, the mylo-hyoid 
vessels and nerve, internal lateral ligament, the tem- 
poral muscle, the capsule. 



? 2 
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SURIJICAL ANATOMY OF THE LINGUAL REGION. 

By tlie lingual region is meant all the inferior wj 
of the buccal cavity. 

The tongue completely occupies the cavity of tl 
when the mouth is shut, and is attached for the p< 
tenor two-thirds of its volume to the hyoid bone a^ 
inferior maxillary bone, by its extrinsic muscles a^ 
membranes ; by means of the stylo-glossus it is attach 
to the styloid process, and by the palato-glossus to t 
palatine arch. It is at this portion of the organ tl 
the nerves and arteries enter and its veins leave 
Beneath it, in the middle line, is a fold of mucc 
membrane, the frsenum, on either side of which a 
the orifices of Wharton's ducts ; and those of the si 
lingual glands, or ducts of E-iviniani, lie in the fa 
between the tongue and maxillary bone. 

Structure, — The iiviiCQus membrane is very adhen 
to the underlying structure, particularly on the dorsi 
and sides ; on the under surface, however, it is less 
there being a cellular layer between it and the si 
lingual muscles. The mucous membrane is fr© 
supplied with papillae ; the sides and tip with f ungif or 
almost its entire surface with filiform, papillae, and \ 
posterior part of its dorsum with the Y-shaped ser 
of the circumvallate. There are a considerable numi 
of glands lying in this tissue, which give rise to t 
development of that encysted tumour known as ranu 
An eidargement of the bursa existing between \ 
hyoid attachment of the genio-hyo-glossi, by 
enki^ment and protrusion beneath the tongue, n 
be mistaken for ranula. 

The fnusdes are both intrinsic and extrinsic. 1 
intrtDsic or lingualcs are two symmetrical bundles 
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uscular fibre, separated from each other by a fibrous 
iptum, occasionally cartilaginous, and these muscular 
bres are arranged into — (i) the lingualis superior, 
le fibres of which are disposed obliquely and longi- 
idinally on the surface of the organ ; (2) an inferior 
ngitudinal set, passing from the hyoid bone to the 
)ex, and in relation on its under surface with the 
mine artery ; its fibres are blended with those of the 
ylo-glossus ; (3) a transverse set, forming the bulk 
■ the tongue, placed between the superficial and 
ngitudinal, are attached to the fibrous septum, and 
irving outwards are inserted into the dorsum linguse 
id its margin. The fibres interlace with the before - 
uned sets. The existence of the fibrous septum 
cplains how it is that in acute inflammation of the 
»ngue, or when abscess has formed, the tumour is 
©quently unilateral. 

The extrinsic muscles are — the hyo-glossus, genio- 
^o-glossus, stylo-glossus, palato-glossus, and some few 
3res of the superior constrictor. 

Artei'ies, — The lingual artery at the anterior edge 
: the hyo-glossus muscle divides into the sublingual 
id ranine ; of these the ranine is the most important : 

lies on the under surface of the tongue, external to 
le genio- hyo-glossus, and on the inner side of the hyo- 
losa, stylo-glossi, and sublingual gland. It enters 
le organ at its base, and runs forward towards the 
p, and in the mouth it lies to the side of the frsenum, 
id is here covered only by mucous membrane ; thus, 
I dividing this membrane for tongue-tie, the scissors 
lould be directed downwards and backwards. 

The ranine artery is accompanied by two ranine 
3ins, which terminate in the internal and external 
igular and the facial veins (vide " Lingual Aiiiery "). 

The nerves are very numerous, and are derived from 
-(i) the hypo-glossal or ninth, which is supplied to the 
strinsic and intrinsic muscles — it is the 7jiotor ivetN^ 
I the tongue; {2) the gustatory branch, oi t\ie ml^T\cs>c 
\axillary division of the fifth, supplies tlie svde«» axA 
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tip — a nen'c of sj^ecial sense : these two nerves f 
inosculate; (3) the glosso-phar3mgeal, which suj 
the circum vallate papillaB at its base — also a ner 
special sensation ; (4) the facial, supplying the ling 
superior, by means of the chorda tympani; (5 
vagus, sending a few filaments to its base ; and (6 
sympathetic — the vaso-motor nerve, accompanpnj 
lingual artery. 

Lymj)haiic8, — These pass into the deep gangl 
the supra-hyoid legion. 

The base of the tongue is in relation with 
epiglottis, which cui'ves forwards towards it di 
I'espiration ; but during deglutition it is drawn \ 
wards and downwards, thus covering the apertui 
the larynx and preventing food from passing ii 
{vide " Larynx "). 

The tongue is the seat of a number of sj 
diseases — epithelioma is one of the most freqi 
gummata, enlargement (macroglossia), abscess, sali 
calculi, ranula, fatty tumours and njevus. 

Owing to the density of the septum linguae, al 
is rarely bilateral, and in opening any coUectic 
matter, the incision must be carefully made, as it 
happen that the Ungual artery is displaced by it 
may lie much nearer the surface than anticipated 

Ranula is an obstruction of one of the mi 
glands situated beneath the tongue, as for inst 
the glands and ducts of Riviniani. 

The tongue can invariably be removed by 
mouth, but in certain cases of Ijrmphatic engorgei 
more extensive operations must be resorted to, 
as devised by Kocher and others. 
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SURGICAL ANATOMY OF THE PHARYNX. 

The pharynx is a musculo-membranous tube, lying 
deeply behind the mouth and nasal fossae, communi- 
cating superiorly with these two cavities, whilst below 
it is continuous with the larynx and oesophagus. The 
length of the pharynx varies from about 5^ inches to 
6^ inches. It extends from the basilar process to the 
space between the 5th and 6th cervical vertebrae, 
when the pharynx is at rest, but the contraction of 
its muscular structure gives rise to considerable varia- 
tions in this respect. It is somewhat distended at its 
centre, and tightly contracted at the point where the 
oesophagus commences. 

The breadth of the pharynx, at the level of the isth- 
mus of the fauces, is about from i J inch to 2 inches, 
whereas at the level of the cricoid cartilage it is rather 
less than J-inch ; hence foreign bodies are liable to be 
arrested at this point, and may by pressure on the 
superior orifice of the larynx cause instant death. 

The pharynx presents for examination four walls — 
an anterior, which is only partial, since it corresponds 
with the openings into neighbouring regions, a pos- 
terior, and two latei^al. 

The anterior contains from above downwards the 
posterior nares, the velum pendulum palati, the pos- 
terior pillars of the fauces, base of tongue, epiglottis, 
the glosso-epiglottic folds, and larynx. 

The posterior wall is in relation with the cervical 
vertebrae, being separated from them by the recti 
antici and longi colli muscles. 

The lateral walls, also formed by the constrictors, 
are in relation with the sympathetic, g\osso-^\i^T^TL- 
geal, spinal accessory, vagus, and hypo-g\ossa\ iifeYve«»^ 
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internal carotid arterj-, and internal jugular vein. In 
front of the vessels and nerves, the pterygo-masiUary 
region, pterygoid plates of the sphenoid, deep portioE 
of the parotid, and the lateral portion of the sub- 
maxillaiy region are in immediate relation with them. 
This close relation to the parotid and internal max- 
illary regions explains the pointing of abscesses form- 
ing in tliHio spnces at the sides of the pharynx. 




Fig. 12.— Eoof and Posterior Wai! of Pharynx. 






I, poslcrior endof Bfteal fosHH ; 3',CDtedge 
; 4, 4', o|>CDiDg of KuatiLcbian tabe ; 5. 

opeciug: of biii'SH plmi'yugea ; 5, 6', recesBne pliaryngsns ; 7, 

adenoid tiissuu of pbaryni. 

For surgical examination the phaiynx naturally 
divides itself into a nasal, a buccal, and a Luryngeal 
portion. 

The nasal is limited above by the basilar procees, 
-which is very much inclined in a direction oblique 
from before backwards, below by a plane passing 
tbrongh the p^te, and wblcli '<N<yaV(!i \m.^ta^ tja the 
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ring of the atlas, and laterally by the pterygoid plates. 
The inferior aspect of the basilar process is covered 
with a dense fibrous membrane, which is a frequent 
seat of origin of naso-pharyngeal polypi. With regard 
to the removal of these growths, the most rational 
method is through the nose, since the basilar process 
is in the line of prolongation of the nasal fossae, and, 
moreover, the inclination alluded to renders an attack 
in their pedicles fairly easy. The dimensions of the 
nasal portion are about i inch to ij inch deep, by 
I J inch wide. 

The huccal portion lies between the above-mentioned 
plane and the base of tongue and epiglottis below and 
on either side the lateral walls of the pharjmx. This 
portion corresponds to the vertebral column, and by 
introducing the finger through the mouth the body 
of the atlas and anterior tubercle of the axis can be 
felt superiorly, and the upper border of the 4th cervical 
vertebra below. The exploration of the vertebral 
column by the mouth affords one of the most im- 
portant methods of diagnosis as regards fractures or 
dislocations of the two or three first cervical vertebrae, 
as also of abscess associated with caries of these 
vertebrae. Its dimensions are from i\ inch to 2 
inches in breadth to about 2^ inches in depth. 

The laryngeal portion extends from the base of the 
tongue to the lower border of the cricoid cartilage, and 
is about 2^ inches to 3 inches long and about ^-inch 
wide. 

Structure of pharynx. — By making a plane section 
through the tube, the following tissues would be in- 
cluded, from before backwards : — ^A mucous layer, a 
glandular layer, a fibrous layer (pharyngeal aponeu- 
rosis), a muscular layer, and a fibro-cellular layer. 
Between the fibro-cellular coat of the pharynx is a 
quantity of loose cellular tissue, in which retro-pharyn- 
geal abscesses form, frequently from disease of the 
cervical vertebrae. These abscesses push tti© "^\\ai^Tj3L 
forward against the posterior nares Sc laigld \x^, s^xA^Vi 
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lower down, by pressing upon the larynx interfere 
with respiration and speech. They can be readily 
detected by examining the posterior wall or by palpa- 
tion. OccasionaUy these al^esses point at the side of 
the neck in front of the stemo-cleido-mastoid {vide 
"Fasciffiof Neck"). 

Blood-vessels, — ^The arteries are the inferior pharyn- 
geal distributed to the posterior part of the pharynx, 
and the pterygo-palatine and Vidian to the lateral 
surface and Eustachian tube. 

Veins are very numerous; they form the pharyngeal 
plexus and terminate in the superior thyroid and 
internal Jugular. 

Lympfiatics terminate in the carotid ganglia. 

Nerves. — The pharyngeal plexus, formed by the 
glosso-pharyngeal vagus and superior cervical gan- 
glion. 
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CHAPTER II. 

RGICAL ANATOMY OF THE REGIONS OF 

THE NECK. 

eck may be described as that portion of the body 

is contained between the occipital bone, mastoid 

ses, and lower jaw above, and the superior 

re of the thorax below — namely, the first two 

iterally ; the manubrium stemi, anteriorly ; and 

st dorsal vertebra, posteriorly ; and for the sake 

plicity will be divided as follows : — 

anterior, including the submaxillary or supra- 

region, and the infra-hyoid, or tracheal region ; 

^al, the sterno-mastoid or carotid, the supra- 

ilar, the occipital ; and a posterior, including the 

f the neck — a method which seems advisable as 

a natural one, and agreeable to its external 

mation. 

face markings, — ^The development of the neck 

in individuals, both with regard to age and to 

ound and smooth in females and children ; mus- 

and with all its prominences well marked, in 

nales. 

•ar as its normal length is concerned, in adults 

tolerably constant, the difference in certain 

8 being rather apparent than real, resulting 

some pecuharity in the conformation of the 

ers, tfec. Its breadth is variable. 

points of chief interest to the surgeon are tho^fik 

oing the hyoid and laryngeal ap]p»3:a\.\\& «ltA 

rDO'Cleido-mastoids, and the lio^OY?^ Ao^Xw^^Tk. 
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and behind these muscles. The first prominence below 
the chin is the pomum Adami, which is far more 
marked in males than in females, and becomes de- 
veloped at puberty ; nearly a finger's breadth above 
this can be felt the hyoid bone, with the anterior belly 
of the digastric muscle sweeping upwards towards the 
chin. Immediately below the thyroid cartilages, in 
the median line, is a depression, indicating the posi- 
tion of the crico-thyroid membrane ; next, the body 
of the cricoid cartilage itself ; below this, the upper 
rings of the trachea may be distinguished, and at 
about the third ring the isthmus of the thyroid body 
can generally be made out, more particularly in 
women. The position of the laryngeal apparatus 
during swallowing should be noticed, as it is drawn 
upwards at the commencement of the act, returning 
to its normal position on its completion, the thyroid 
body being carried with it. This fact is of great 
value in the diagnosis of tumours in the region of the 
trachea or carotid vessels. In children the trachea 
is more deeply placed, very small and movable (vide 
"Trachea"). 

The anterior and posterior borders of the stemo- 
cleidxMiiastoidei are very evident, even when these 
muscles are at rest, from the prominent mastoid pro- 
cesses to their inferior attachments — the sternal of 
which is fusiform and cord-like, and the clavicular, 
fiat and ribbon-shaped^ lying posterior to the former, 
and variable in its extent along the clavicle. The 
point of divergence of these two sets of fibres is gene- 
rally well seen, more especially, however, when the 
muscle is in action, as in rotation of the head from 
side to side. These points will be hereafter seen to be 
important landmarks to the surgeon in the operative 
surgery of the neck. Between the angle of the jaw 
and the mesial line is the protrusion of the sub- 
maxillary gland, the difference in the position of 
which during fiexion or extension of the neck should 
be carefully noted. Above tla© c\a.'v\cV'&, wcA \ift\?«^«!i 
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the prominences of the sterno-cleido-mastoid and 
trapezius, is a hollow, the supra-clavicular fossa, at 
the lower and internal part of which the posterior 
belly of the omo-hyoid crops up from behind the 
clavicle. This muscle lies much more hidden by the 
stemo-cleido-mastoid and clavicle than is usually 
represented in plates of the posterior triangle. It is 
seen in action after swallowing, during the depression 
of the hyoid bone, and during deep inspiration. The 
subclavian artery beats at the bottom of this hollow, 
and is here readily compressed against the first rib 
{vide " Surgical Anatomy of Subclavian Triangle "). 
The lateral contour of the neck is completed, behind, 
by the sweep of the trapezius from the occiput to the 
tip of the shoulder. Pasteriorly the neck presents a 
median depression, on either side of which is seen 
the mass of the extensor muscles of the head, and 
lower down the spinous processes of possibly the sixth, 
seventh (vertebra prominens), cervical and first dorsal 
vertebrae. The external jugular veins are seen on the 
lateral aspect of the neck, crossing the sterno-mastoid 
obliquely, from before backwards, at about its middle, 
and passing into the hollow behind it. The more 
detailed account of these superficial markings will be 
found in the description of the several regions of the 
neck. 

Ai^rangement of the cervical fascia.* — The attach- 
ments and connection of the fasciae of the neck are of 
great surgical importance, inasmuch as these aponeu- 
rotic sheaths in a great measure control the course 
taken by diffuse inflammation, collections of pus, 
blood, and growths ; the latter frequently not appear- 
ing externally in the neck until some while after 
they have extended or sent processes along or amongst 
them. 

For convenience of examination and simplicity of 

* It has been thought advisable to introduce the description, ot 
the cervical fascia here, as a correct idea o! it 'wiW iac\\\Xat\.^ XJoaX. 
of the several regions of the neck. 
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dewripdoQ it may be dirided into two layers — a super- 
ficial and a deep, and these laminate and the spaces 
they endose may be studied by horizontal and v^dcal 
sections. First, by horizontal section. The super- 
fieial layer is nsnallj traced from behind, where it 
commences as a very thin lamina attached to the 
spinous processes of the cervical vertebrse, superior 
curved Hne of the occipital bone, and ligamentum 
nuchse; and passing forwards, getting denser as it 
proceeds, it encloses the trapezius, and, forming 
sheaths for the posterior muscles of the neck, extends 
over the posterior triangular space, and, aniving at 
the posterior border of the stemo-cleido-mastoid, forms 
a sheath for it ; and paiii of it, which constitutes the 
anterior portion of this sheath, is attached to the 
lower border of the body and angle of the lower jaw 
and zygoma, after having covered in anteriorly the 
parotid gland and masseter muscle; below, it is 
attached to the anterior part of the clavicle and 
manubrium sterni, and is perforated by the external 
jugular vein and cutaneous nerves. The deeper layer 
has an attachment to the tubercles of the transverse 
processes of the cervical vertebrae, and encloses the 
scaleni muscles, forming the pre-vertebral aponeurosis, 
which sends processes over the cords of the cervical 
and brachial plexuses and subclavian vessels. The 
lax cellular tissue lying between the pre-vertebral 
aponeiu'osis and the pharyngeal muscles is the seat of 
retro-pharyngeal abscesses, which point either into 
tho pharynx or, guided by fascia, behind the carotid 
vessels {vide " Pharynx "). Passing from the under 
HUi'fiwje of the stemo-mastoid towards the middle line, 
it is attached to the hyoid bone, forming an aponeu- 
rotic loop on its upper surface, through which runs 
tho tendon of the digastiic ; and extending down- 
wanla it forms the sheaths of the stemo-hyoid and 
8terno-thyix>id muscles. The lamina forming the pos- 
torior portion of the sheath of the stemo-mastoid is 
nttnohed above to the angle of the ^aw and to the base 
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of the styloid process behind, and to the inner side of 
the parotid gland, forming a septum between it and 
the submaxillary gland, the siylo-'maaAUary liganuM. 
The lower portioa of this lamina forms the sheath of 
the carotid vesseb, which sheath is divided by septa 
Micloetng internally the carotid artery, externaily the 
int^nal jugular vein, and posteriorly the vagus nerve ; 




J, a, mperficisl Umiiw of snpeificial fnscin ; 3. middte bnuDa ; 
4, rednpUcstiou of ttiia lamina paxaing behind tbe Blemo-thpoid, 
and encIosliiK the left inDominate vein, and becoming coutiunous 
with the pericudium ; 5. apace occupied by Btemo-hyoid ; 6, left 
hmomlnaM vein ; 7, ianomiiiala \ S, pericimiiiim. 

traced downwards and outwards it is found to ^TvcVwib 
' the omo-h^oid muscle, binding it down to tihe c\a,v\<^^ 
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and enclosing the subclavius musclei passes ben 
into the axiUa, to be continuous with its fascii 
"Axilla"). At the root of the neck this h 
easily demonstrated to be continuous with th 
cardium. 

If the arrangement of the cervical fasciae be i 
in a vertical section, it may be seen that the 
laminie differ in their arrangement according 




—3 



Fig. 14. — Diagram of a section of the Infra-hyoid Regi' 
ing through the middle of the Clavicle. (Tillaiu 

I, hyoid bone ; 2, middle lamina of cervical fascia ; 3, sn 
lamina of cervical fascia ; 4, omo-hyoid : 5, subclavian 
6, subclavian vein ; 7, subclavius muscle ; 8, clavicle. 

section fails on the sternum or on the clavicle 
the mesial line (Fig. 13) the anterior passes in 
of the hyoid bone, and termixv&tes in the a: 
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fipect of the sternum. The middle lamina, after 
jnsheathing the stemo-hyoid and thyroid, at their 
;temal attachments, divides into two layers, an 
mterior in front of the sterno-hyoid, and firmly 
ktitaehed to the sternum ; and the posterior, which lies 
behind the stemo-thyroid, and, after enclosing the left 
brachio-cephaHc vein, is continuous with the pericar- 
iium. If the section passes on one side of the mesial 
line (Fig. 14), so as to fall on the clavicle, the anterior 
lamina is the same as before, the middle one furnishes 
i sheath to the omo-hyoid, and becomes attached to the 
posterior border of this bone, and, after enclosing the 
subclavius muscle, passes on to form the suspensory 
ligament of the axilla, the middle lamina of the sub- 
division encloses the subclavian vein ; whilst the pos- 
terior covers over the subclavian artery, the nerves of 
the brachial plexus, and the transverse processes. 

That portion of the fascia which is attached to the 
hyoid bone above and to the clavicle and sternum 
below has been supposed to have some influence on 
respiration, enclosing in its reflexions the depressors 
of the hyoid bone, and sending processes around the 
great venous trunks. The omo-hyoidei, in particular, 
hy their contraction tighten it, and, when tense, the 
calibre of the veins is increased, and, as these muscles 
only contract during inspiration^ the dilatation of the 
vems coincides with the dilatation of the thorax, 
thereby urging the blood towards the heart. This, 
moreover, explains how readily air may pass into 
the right side of the heart should any one of the 
larger veins or some branch close to the trunk be 
divided or injured in operation. 

These several layers of fascia are attached both to 
ihe margins of the superior aperture of the thorax 
i&d to those structures which pass upwards or down- 
vards through it ; and, as they are connected together 
jy transverse septa, they constitute a species of dia- 
>hragm between the cervical and thoracic regvoiMa* 

Cervical ahsows. — An examination of tVie cetirvosiX^ 
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fascia shows that there are distinct cellular spaces 
confined by it, which may be the seat of abscess. 

1. The capsule of the aubmaxUlary gland, 

2. The pre-viaceral spdce. — ^This lies in front of the 
larynx, thyroid gland, and trachea, and behind the 
muscles of the tongue, passing upwards from the 
sternum. By far the greater number of abscesses in 
this space commence in the gland or in the cellular 
tissue surrounding it. They press on the trachea, 
and may pass into the anterior mediastinum. 

3. The perivascular space. — ^This cellular space, in 
which lie the great vessels, is in direct communica- 
tion with the thorax. Abscesses are very liable to 
form here, on account of the great number of lym- 
phatic glands. They follow the course of the vessels, 
or they may point at the side of the trachea, at the 
lower third of the sterno-mastoid, rarely at the 
posterior border, or they may pass into the anterior 
mediastinum. 

4. The space beneath tlie lower portion of tJie stemo- 
'mastoid, — The omo-hyoid, with its investing fascia, 
bounds the upper border of this space, and posteriori^ 
are the scaleni and the great nerves ; and hence below 
it is a free communication by means of the subdavian 
vessels and nerves with the apex of the axilla. 

5. The retro-pharyngeal or retro-visceral space,^ 
This lies behind the pharynx and oesophagus, and 
abscesses developed therein may point laterally in the 
region of the vessels, anteriorly into the pharynx, or 
they may extend downwards into the posterior medi- 
astinum. 

6. Pre-vertehral abscesses, — ^Those associated with 
disease of the cervical vertebrte are bound down by 
the lamina of fascia covering in the pre-vertebral 
muscles, and may either burst through it, or, guided 
by the nerves of the cervical and brachial plexus, pass 
downwards into the axilla. 
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SURGICAL ANATOMY OF THE SUBMAXILLARY 

REGION. 

'his region is bounded above by the body of the lower 
iw, and the floor of the moutb ; below, by the hyoid 
one ; externally, by the anterior margin of the stemo- 
leido-mastoid muscle. Its surface markings have 
een already described. 

Topography, — Immediately beneath the integument 
( the subcutaneous cellular tissue, and the fibres of 
iie platysma myoides muscle passing obliquely from 
iie jaw towards the chest and shoulder. The integu- 
lent is very lax and mobile, and from it are readily 
)rmed flaps for the restoration of the lower lip. The 
Qterior border of this muscle is free, and separated 
:om its fellow by a cellular interval. Beneath this 
Luscle is a very lax cellular tissue, in which ramify 
le nerves supplying it, derived from the facial and 
pper cervical. A portion of the superior layer of the 
eep cervical fascia is next met with, attached along 
18 jaw covering in the submaxillary gland, and f orm- 
ig the anterior portion of its capsule ; it is continuous 
eternally with the sheath of the sterno-cleido-mastoid, 
ad with the fascia covering the parotid anteriorly. 
L great many lymphatic glands lie either upon or 
eneath the capsule of this gland, and when enlarged 
m be readily felt beneath the integument. Beneath 
16 aponeurotic lamina, and enclosed by that portion 
f it which is attached to the cornu of the hyoid bone, 
c© the submaxillary gland, the stylo-hyoid and digas- 
Ac muscles. The fibres of the stylo-hyoid enclose the 
mdon of the digastric before they are inserted into 
bie hyoid bone, just before that muscle passes tbiovji^ 
be loop derived from the deep cervical iaaciW \ti 

G 2 



84 SURGICAL ANATOMY 

the mesial line the fascia adheres intimately to the 
digastrics, preventing pus from passing from one region 
to the other. The muscular fibres of the posterior 
belly of the digastric are superior to those of the 
stylo-hyoid, and, after being reflected from the hydd 
bone, spread out into a large muscular mass, having 
many tendinous intersections (frequently interlacing 
with those of the opposite muscle), to be inserted into 
the digastric fossa of the inferior maxilla. Lying in 
the interval between the two bellies of the digastric, 
and overlapped by its posterior belly and by the body 
of the jaw, is the auhnaxiUary gland, enclosed in its 
capsule, the posterior portion of which is continuous 
with the stylo-maxillary ligament, which separates it 
from the parotid gland, and superior to it is the fadal 
artery and vein; the submental branches of these 
vessels, with the nerve to the anterior belly of the 
digastric, pass forwards towards the symphysis under 
cover of the body of the jaw. The bulk of the gland 
being pulled upwards from the fossa in which it is 
lodged, it will be observed that a portion of it passes 
beneath the mylo-hyoid muscle, upon which the 
greater part of it rests. 

The structures which lie beneath the vnylo^hyM 
muscle are, from before backwards, the genio-hyoid; 
and deeper down the genio-hyo-glossus, along the 
outer side of which lie the ranine vessels, and external 
to it the deep portion of the submaxillary and the 
sublingual glands, and the mucous lining- of the 
floor of the mouth; the hyo-glossus muscle, extend- 
ing from the comu of the hyoid bone to the side 
of the tongue, and upon this muscle from b^ow up- 
wards the ninth or hjrpo-glossal nerve, Wharton's 
duct, the gustatory nerve with the submaxillary 
ganglion and chorda tympani, and the inosculat- 
ing branches of these two nerves. Upon the comu 
of the hyoid bone is seen the trunk of the lingual 
artery just before it disappears behind the hyo-glossus; 
muscle. 
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Arteries. — ^The facial artery in this region passes 
neath the posterior belly of the digastric and stylo- 
oid mnscles and the submaxillary gland, and after 
Ting off branches to the gland, and the submental, 
becomes subcutaneous, about an inch in front of 
B angle of the jaw. 

The lingual artery is deeper in its course and distri- 
ition, and is directed towards the hyo-glossus, and 
at first covered by the skin, platysma, and fascia, 
id rests on the middle constrictor; after passing 
er the cornu of the hyoid bone, it is crossed by the 
nth nerve, the digastric and stylo-hyoid muscles 
rming an arch over it. It is next covered by the 
'o-glossus, and lies on the supeiior constrictor and 
nio-hyo-glossus muscles. 

The branches given off from it are — ^the hyoid, which 
ns along the upper border of the hyoid bone ; the 
Tsalis linguae, supplying the dorsum of the tongue, 
e tonsil, and soft palate ; the sublingual, supplying 
I substance ; and the ranine. 

Ligature of lingual artery, — To place a ligature upon 
e lingual artery, that portion of its course where it 
IS above the great cornu of the hyoid bone is selected, 
[mediately before it passes behind the outer border of 
e hyo-glossus muscle, as it is there most accessible ; 
id, to reach it, a shghtly curved incision is to be 
ade about a finger's breadth below the body of the 
w through the integument and aponeurosis, and the 
bmAxillary gland is to be lifted upwards. After 
e posterior portion of the capsule of this gland has 
en divided, the combined Imgual and facial veins 
\y be seen passing obliquely forwards, and deeper, 
e hypo-glossal nerve ; at the angle where this nerve 
Bets the tendon of the digastric, lies the artery, 
king a curve downwards towards the hyoid bone. 
x»sionally the vessel pierces the hyo-glossus muscle ; 
is muscle may extend farther back than usual^ m 
lich case its Bhres must be divided txansvet^s^ij* 
I the dead body the vessel appears to be to\et«IX^>j 
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near the sui»face, but during life the fascia an 
integuments are so on the stretch and so attached t 
the salient parts of the region that, when the vesse 
is exposed, it is actually very deep. The operation i 
a difficult one, the vessel being only supported by th 
loose wall of the pharynx, which runs considerabl 
danger of being wounded, so that the only sure an( 
firm guide to it is the posterior comu of the hyoi 
bone. The hyoid bone may be with advantag* 
drawn forwards into the wound and steadied wit] 
a hook. 

Veins, — There is a considerable plexus of veins h 
this region, the most important being that formed b; 
the facial, thyroid and the lingual ; the facial leaves it 
artery and passes upon the fascia in front of the sub 
maxillary gland, whilst the lingual vein is separates 
from its artery by the hyo-glossus muscle ; the thyroii 
vein generally joins the facial, below the hypo-glossa 
nerve. Very often these veins form a common truni 
lying superficial to the hypo-glossal nerve, before entei 
ing the jugular vein, and must be carefully observe^ 
in operations. 

Serves. — The superficial nerves have been alread; 
referred to ; the hypo-glossal enters the region supei 
ficial to the external carotid and below the stylo-hyoi 
and digastric muscles, and passes upwards over th 
comu of the hyoid bone between the gland and th 
hyo-glossus muscles, covered in by the mylo-hyoid ; i 
loops with the gustatory, and is seen distributed to th 
extrinsic muscles of the tongue. The gustatory nerve 
with the chorda tympani, lies beneath the gland an- 
passes to the mucous membrane of the sides and ti 
of the tongue, upon its deeper portion. 

Lympliatic ganglia. — The superficial are about fou 
or five in number, and receive the lymphatics froi 
the chin and lower lip. 

The deep ganglia are always more numerous thai 

the ^superficial; they are situated in the "loge" o 

tie submaxillary gland, and s>mto\3ltA \\,. Tc^ 
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receive the lymphatics from the inferior portion of 
the face and floor of the mouth. 

The above relations are those borne by the different 
structures in this region when the head is in its natural 
position, but when the parts are the seat of operation, 
and the head thrown back, the contents of the space 
are put on the stretch ; by so doing, the position of 
the submaxillary gland and the facial vessels is con- 
siderably altered, as the cavity which naturally exists 
between the lower jaw and the mylo-hyoid muscle be- 
comes flattened, causing a protrusion of the structures 
between them. Besides the removal of tumours and 
ligature of the lingual artery, the surgical impor- , 
tance of this region relates to removal of the tongue. 
There are several methods of obtaining access to it 
below the jaw, such as that of RegnoH, Kocher or 
Billroth, the details of which are to be found in works 
on operative surgery; hgature of the lingual arteries 
and extirpation of all glandular structure being in- 
volved in the two latter procedures. 
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SURGICAL ANATOMY OF THE INFRA-HYOH) 
LARYNGO-TRACHEAL REGION. 

The boundaries of this region are — above, the h] 
bone and the base of the tongue ; laterally , the stei 
mastoid muscles; below, the upper border of 
manubrium sterni, or inter-<;lavicular notch; 
teriorly, the cervical vertebrae, covered by the 1( 
colli muscles and deep fascia. 

This region is surgically important as containing 
larynx and trachea, the cervical portion of oesopha, 
and the thyroid body, with their respective ves 
and nerves. 

Topography, — Beneath the integument is the ; 
cutaneous cellular tissue, and the anterior portio: 
the platysma, which is usually unconnected with 
fellow of the opposite side, there being a cell 
interval between them formed by the fascia su] 
ficialis, which joins its fellow lamina of the oppc 
side in the mesial line, well marked in the necks of 
people when the fat is absorbed, causing the "dew-l 
appearance characteristic of age. In this superf 
fascia is the anterior jugular vein, or mediana c 
which is subject to considerable variation. Ben< 
the platysma and its envelope is a thin layei 
cellular tissue, which allows of the free movem< 
of the integument and platysma over the underlj 
aponeurosis. This layer of the cervical fascia f: 
the edge of one stemo-cleido-mastoid to the o\ 
consists of but one lamina, including the stemo-h^ 
muscle and a portion of the omo-hyoid. In the mc 
line the cervical fascia in this region presents a 
of vertical thickening, or raph6 ; it is sometimes i 
thin, but occasionally dense anA Te^\&\im^^ ^tlc 
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;tached to the deep parts. It is often so dense as to 
:«vent pus beneath it from passing to the opposite 
de of the neck. In the supra-sternal fossette there 
a lamina extending between the sterno-mastoid and 
18 manubrium sterni, and which, about an inch and 
half above the bone, blends with the sheath of the 
emo-hyoid, enclosing some lax cellular tissue, in 
hich is a plexus of veins associated with the anterior 
.gulars. The stemo-hyoid and omo-hyoid muscles 
lexnselves form the next layer, in their aponeurotic 
leaths, and immediately below them lie the stemo- 
lyroid and thyro-hyoid muscles. The sterno-hyoid 
uscles run somewhat obliquely, so that the inter- 
lace between their internal free borders is rather 
ider towards the sternum than at the hyoid bone ; 
hilst the inner margins of the sterno-thyroids are 
ightly oblique in the opposite direction. The nerves 
ipplying these muscles are generally seen ramifying 
1 their posterior borders. 

Below the stemo-hyoid and thyro-hyoid lie the crico- 
lyroid muscles between the thyroid and cricoid 
irtilages. This completes the muscular layer, 
aperiorly between the thyroid cartilage and the 
yoid bone is the thyro-hyoid membrane, and behind 
lis structure is the mucous membrane, extending from 
iie root of the tongue to the pharynx, and common 
) the bucco-laryngeal cavity. The lobes of the 
[lyroid body are connected by means of the isthmus, 
'hich lies usually over the second and third rings 
f the trachea, and occasionally a so-called sus- 
ensory ligament passes from it to the hyoid bone. 
idow the isthmus is a plexus of veins ; the inferior 
nd middle thyroid passing downwards within the 
liyroid body, and the thyroidea ima arteiy, when it 
I present. Surrounding the trachea itself is a zone 
f lax cellular tissue, allowing of its free movement, 
iftterally the tracheal apparatus is in relation with 
be stemo-hyoid and sterno-thyroid muscles, 8kXi<^ Wi<& 
)be8 oi the thyroid body, which separate it itoxo. >i)aa 
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great vessels and vagi nerves, and with the superior 
imd inferior thyroid arteries, a plexus of veins, and 
the recTirrent larjmgeal nerves. On the right side of 
the neck, the common carotid artery crosses the lowffl* 
portion of the trachea obliquely, but subsequently lies 
parallel to it ; on the left side the common carotid i& 
deeper than on the right and lies along the trachea. 
It must be borne in mind that neither of these vessels 
is in actual contact with the trachea. Behind the 
trachea is the oesophagus, which commences opposite 
the fifth cervical vertebra and cricoid cartilage, and 
passes to its left side — a circumstance which is taken 
advantage of in the performance of the operation of 
cesophagotomy. The recurrent laryngeal nerve lies in 
the interspace between the borders of the trachea and 
oesophagus, and passes below the inferior constrictor 
into the larynx. 

In this region, for convenience of reference, two 
triangular spaces, termed by Velpeau the omo-hyM 
and the onio-tracheal, may be noted; the former, 
bounded by the hyoid bone above, stemo-mastoid 
externally, and the omo-hyoid internally, contains the 
superior thyroid artery, superior laryngeal nerve, a 
portion of the middle and inferior constrictors, else of 
thyroid cartilage, and thyro-hyoid membrane; the 
latter is bounded above and externally by the omo- 
hyoid, below and externally by the stemo-mastoid, 
and internally by the middle line of the neck, and 
contains the sterno-byoid and thyroid muscles, a lobe 
of the thyroid body, the superior and inferior thyrcad 
arteries, the descendens and communicans noni nerves, 
sides of cricoid cartilage and trachea, the recurrent 
laryngeal nerves, and, on the left side, the oesophagus. 

Vessels, — ^The svjperior thyroid artery arises from the 
external carotid artery, below the greater coma of 
the hyoid bone, and at first lies superficially, in a space 
bounded by the sterno-cleido-mastoid, digastric, and 
omo-hyoid muscles. It then passes upwards and in* 
wards, and arches down to t\ie w^^"^ ^fi"^^ ^^ "^^"Q lob^ 
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of the thyroid hody, lying below the omo-hyoid, sterno- 
hyoidy and stemo-thyroid muscles, having behind it 
the superior laiyngeal nerve. Its erico-thyroid branch 
runs transversely across the crico-thyroid membrane, 
and may be wounded in laryngotomy. 

Ths inferior thyroid artery, in this region, passes 
obliquely upwards and inwards, behind the com- 
mon carotid artery, internal jugular vein, pneumo- 
gastric and sympathetic nerves ; and on the left side 
it lies in front of the oesophagus and behind the 
thoracic duct, and enters the lower part of the lobe of 
the thyroid body. These and the superior and pos- 
terior vessels very freely anastomose with each other, 
and with those on the opposite side. 

Veins. — ^The superficial veins are generally two small 
parallel ones having a loop between them, and, passing 
into the supra-sternal fossette, communicate by branches 
on either side with the external jugular veins. They are 
sabject to several anomalies. No fear of danger need 
be felt at dividing them during an operation. The 
deep veins are those coming from the lower border of 
the thyroid body, and the middle and inferior thyroid 
veins. They form a plexus, the left terminating in 
the left innominate vein, and the right in the right 
innominate vein. 

Nerves, — The superior laryngeal nerve Kes deep 
down in this region, parsing behind the external and 
internal carotids, and divides into two branches — ^an 
external, supphed to the crico-thyroid muscle, and a 
deep one, penetrating the thyro-hyoid membrane and 
disbibuted to the mucous membrane of the larynx 
[vide ** Subclavian Artery "). 

This region is of great surgical importance : as well 
as being the usual seat of injuries inflicted suicidally or 
homicidally, the operations of thyrotomy, laryngotomy, 
ciicotomy, tracheotomy, and cesophagotomy are per- 
foimed therein. 

Non-surgical wounds, whether suicidal or ot\ietr^\sfe, 
SUB invariably made across, and, as a rule, \j\ift xasasi 
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trosks eEope. nnks tlie Attempt be ^ 
dnamined. AS ibfr ke*d is tlkiown back And thiese II 
imnks iceeife. wbm tiie stenko-mastoid is put on 
strocii. ll» iKitftl smiftsian sdected f or socb attei 
is the thynybvoid space, and the incisicHis freque 
divide tbe larynx aad some branches of the supc 
ihynid arterr, azid jmol unireqaexitlj cat through 
baise of the tongue and epiglottis. 

AH openings made mryieaOj^ into the air-pas 
are made in the middle line, for the very impor 
reasons that the moscnhir coveiings ci the trache 
not onite in the mesial line, bat merely approxin 
leaving a cellalar interval, throagh which the yi 
pipe can be reached, and, moreover, that normally 
arteries exist in this median line. Unless the mi 
line be adhered to, although the trachea may be ope 
great difficulty will probably be experienced in 
introduction of a tube, as it will have a tendenc 
slide between the muscles and the trachea, and : 
the opening made into it. Again, supposing no < 
culty to arise of this nature, the muscles may I 
wounded that their functions are seriously impai 
and become united to the integument after the tu 
removed. 

The windpipe may be opened by : — 

Thyrotomyy in which the thyroid cartilage is op( 
in the me^al line, and its alsB separated for 
removal of growths or foreign bodies. 

Laryn^otomy, by which the crico-thyroid membi 
is divided ; this is the readiest method of admit 
air, the only complication which might arise h 
haemorrhage from the crico-thyroid arteries, which 
across this space. The incision in the membr 
which is made horizontally, must not be so wide a 
injure the crico-thyroid muscles. 

Tracheotomy is the operation in which the ringi 
the trachea are divided, and is carried out either al 
or below the isthmus of the thyroid body. 
It must be borne in mind \>\^\>,^^o\x^>^<^\2c:m 
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is superficial above, it recedes, and is deep below, 
and just above the sternum is generally at least 
an inch from the surface, its depth varying according 
to the amount of fat or muscle in the individual, or 
ihe curvature of the cervical vertebrae. Occasionallj 
the rings are ossified in old persons, and their divi- 
sion may cause trouble. 

In cMldren, owing to the shortness of the neck, and 
the depth, small calibre, and mobility of the trachea, 
the operation is generally a difficult one ; the plexus 
of veins in connection with the thyroid body and the 
doseness of the carotids render it one demanding 
the greatest care. The innominate is proportionably 
higher up in the neck than in the adult, on account 
of its obliquity.* In children under two years of age, 
and in some who are far older, the thymus gland may 
give great trouble by bulging up into the wound, and 
80 obstructing the operator's view of the parts. 

The variations in the relation of the position of the 
tlgrroid body to the manubrium sterni in adults and 
duldren are important. 

In children up to the twelfth year, when the larynx 
IB undeveloped, the space between the lower border of 
the thyroid gland and the manubrium sterni is larger 
than that between the upper border of the gland and 
the hyoid bone. In adults, where the larynx is deve- 
loped disproportionately to the other parts, this space 
is so small that as a rule the gland approximates the 
upper border of the manubrium, and, indeed, some- 
tnnes sends a process behind it. Consequently in 
adolts, and particularly in males, the exposure of the 
tiachea below the isthmus is tolerably difficult, and, 
aboold any portion of the gland pass down behind 
the sternum, there is a possibility of wounding the 
\ left innominate or inferior thyroid veins. 

This variation in the position of the gland in adult 

* In a case in the anthor*8 practice, the innominate in an advlt 
held this position^ and had to be carefully hooked aaide V)elQtQ X^i^ 
j CQiki^etion of the operation. 
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women is similar to that in children under puhertj, 
and has obviously an influence on the choice of method 
of operating. 

In consequence of the absence of arteries in the 
middle line, as is almost uniformly the case, there 
is less apprehension of danger from hsemorrhage than 
if the incisions are made laterally. The thyroidea ima 
is the only one which would be met with in this plane, 
and is found in one in every ten bodies. As this 
vessel takes its origin in almost every instance from 
the innominata, its distribution must be looked for 
somewhat to the right of the middle line. Since the 
trachea lies further distant from the surface of the 
body as it descends, the operation of tracheotomy is 
easier of performance the nearer the surgeon ap- 
proaches the larynx, and, unless there are contra- 
indications, it should be performed above the isthmus 
of the thyroid body. This portion of the gland should 
be drawn downwards by a blunt instrument in order 
to freely expose the upper rings of the trachea, a pro- 
ceeding unattended with difficulty, owing to its 
mobihty. It is not a very serious matter to divide 
the isthmus in tracheotomy, as the bleeding is readily 
controlled, but of course it must be avoided if possible. 
Should the operation be performed below the isthmus 
of the thyroid body, there is considerable depth 
of tissue to get through before reaching the trachea, 
and, moreover, great attention must be paid to the 
position of the vessels of the necik. The position of 
these trunks is not so constant that any general rule 
for their distance from the upper edge of the sternum 
can be given. 

In the performance of tracheotomy, it must be 
remembered that there is a variation in the relative 
position of the trachea and the anterior surface of the 
neck in the different positions of the head. Dming 
extreme extension of the head, the trachea is brought 
considerably nearer the surface of the neck, and is 
consequently more accessible, moreover, the field of 
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eration is much more extensive than when the 
in is in the usual position of depression. 
Foreign bodies in the trachea are naturally directed 
seards the right bronchus because it is wider than 
e lefty and also because the septum at the bottom 
the trachea, which sepai-ates the bronqhi, occupies 
e left of the median line. 

The bifurcation of the bronchi takes place in front 
the interspace between the third and fourth dorsal 
rtebrse posteriorly, and corresponds with about the 
Qtre of the sternum, anteriorly ; according to some, 
the junction of the manubrium with the body of 
.6 sternum, but it certainly depends on the condition 
the neck, whether extended or flexed. 
The right bronchus is shorter and more horizontal 
an the left, being about one inch long. The left is 
lOut two inches in length, and is directed more 
»liquely than the right. 
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SURGICAL RELATIONS OF THE CESOPHAGUS IK 

THE NECK. 

The oesophagus commences in the neck as a constric- 
tion below the pharynx, having at this point the cri- 
coid cartilage in front, and the fifth cervical vertebra 
behind it. It terminates opposite the tenth dorsal 
vertebra. Some authors consider its extent as between 
the sixth cervical vertebra and the eleventh dorsal. 
It probably varies according to the amount either of 
flexion or extension of the neck. 

Direction. — Just at first, it lies in the mesial line 
of the body, but as it approaches the root of the neck 
it incKnes towards the left side of it. After it has 
reached the third dorsal vertebra, owing to the crossing 
of the aorta, it deviates a little to the right, and then 
again resumes its course on the left side. These 
variations are not sufficient to cause any obstacle to 
the passage of an instalment, but, when stricture 
existe, they may favour false passages. 

As regards the calibre of the cesophagus, there is a 
constriction at its origin, and a second one about 2J 
inches below this, and a third at its termination 
dependent on the action of the muscular fibres of the 
diaphragm. 

The oesophagus does not distend uniformly. In the 
adult, the superior portion is capable of distension to 
about two-thirds of an inch in diameter, the central 
portion to about i -4 inch, and the inferior to about 
I inch. It is about 1 2 inches in length. 

In front of it lie the membranous portion of th« 
trachea, the left lobe of the thyroid body, and the 
thoracic duct. 
JBeMndf the left longus colli, the cervical vertebra 
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and a layer of loose cellular tissue, and the deep layer 
of cervical f ascisB. 

At the sides f the common carotid vessels, the left 
being the nearer, the thyroid body, and the recurrent 
laryngeal nerves. 

The oesophagus is occasionally the seat of operation, 
such as for the removal of some foreign body, the 
passing of bougies in cases of stricture, or introducing 
the tube of a stomach-pump. The operation of cesopha- 
gotomy is required but rarely, but it may be had 
recourse to in such cases as impaction of foreign 
bodies, when the substance can neither be pulled out 
through the mouth, nor pushed downwards into the 
stomach, or in such a case as where a substance might 
be removed through a longitudinal wound in the 
cesophagus, but could not be drawn through the more 
constricted portion of the tube — as, for instance, a set 
of false teeth, (fee., or in cases of stricture. 

(Esophagostomy, an operation whereby a fistulous 
opening is made in the oesophagus for the introduction 
of food, has been performed, with temporary success. 

Great care must be taken, in passing bougies or 
tubes through the mouth into the oesophagus, to keep 
the end of the instrument well against the spine, and 
to use very gentle pressure, as false passages are 
readily made (especially where there has been any 
disease) into the pleural cavity, posterior mediastinum, 
or pericardium. 

The operation of (Bsophagotomy is thus performed. 
A sound, or bougie, is first passed into the cesophagus 
lhr(mgh the mouth. An incision is to be made on the 
left side of the neck, about four inches long, along the 
anterior border of the stemo-mastoid, as though for 
ligaturing the common carotid artery above the 
crossing of the omo-hyoid. The omo-hyoid, sterno- 
hyoid, and sterno-thyroid muscles are to be drawn 
inwards, and the sheath of the vessels, intact, drawn 
outwards ; the cesophagus is then seen at the bottoxsv 
of the wound^ when a longitudinal incisioxv \a \»<i \»^ 
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made upon the foreign body or bougie, or sound, as it 
lies in the tube. 

The structures to he avoided are — the sheath of the 
vessels, the thyroid vessels, the thyroid body, and the 
laryngeal nerves. 

The occipital portiop, of the side of the neck, that 
above the crossing of the omo-hyoid, possesses few 
points of surgical importance beyond its being the seat 
of tumours. Its boundaries are — ^in front, the stemo- 
cleido-mastoid ; behind, the trapezius ; and below, the 
omo-hyoid ; its floor is formed by the upper portion of 
the anterior scalene muscle, the middle and posterior 
scalene, the levator anguli scapulae and splenius cdli 
muscles. The spinal accessory nerve emerges from 
the junction of the upper and middle third of the 
posterior border of the sterno-mastoid and crosses the 
region obliquely to enter the trapezius, accompanied 
by descending muscular branches of the cervical 
plexus ; the superficial branches of the cervical plexus 
are seen passing upwards (small occipital) along the 
posterior border of the sterno-mastoid, forwards (gre«t 
auricular and transverse cervical) across it, and down- 
wards (descending cervical). There are a great 
many lymphatic ganglia along the posterior bord^ 
of the muscle, and the integument is very tough and 
fibrous. 
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JICAL ANATOMY OF THE STERNO-CLEIDO-MASTOID 
OR CAROTID REGION. 

lace marking. — ^The boundaries of this region 
be sufficiently stated as being those occupied by 
stemo-cleido-mastoid muscle itself. This muscle 
IS an oblique rectangular eminence, and is attached 
^e to the mastoid process and the superior curved 
of the occipital bone, its broad tendinous insertion 
g blended with the fibres of origin of the trape- 
; passing downwards and forwards, its muscular 
» become divided, the anterior set collecting 
oselves into a round fusiform bundle, to be 
dhed to the manubrium stemi, and a posterior 
dQe, a flattened riband-like band, separated from 
former by a cellular interval, and attached for a 
able distance along the inner and upper aspect of 
clavicle. (Occasionally these clavicular fibres pass 
ig the whole inner two-thirds of the clavicle, 
fling a muscular layer, almost covering in the 
ierior triangular space.) This interval in the dis- 
tion of the muscular fibres is of great surgical 
ortance. The anterior border is the more pro- 
ent, and is rounder than the posterior, which 
raies lost in the general surface of the posterior part 
he neck. In most works on descriptive anatomy it 
ot sufficiently enforced that this muscle completely 
3r8 in the common, internal, and external carotids, 
that while the muscle, its integuments, and the 
ial coverings are intact, it may surgically be con- 
iied to extend forwards as far as the aii^<d ol ^i)eL<^ 
, The pulsations are in reality felt Yjeti^ai^ S^ 
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anterior border, or immediately beneath its sternal 
and clavicular attachments.* 

Topography. — Structures superjicial to the sterm- 
cleklo-niastoid, — Beneath the skin and cellular tissue 
the first structure met with is the platysma, passing 
obliquely backwards from the jaw to the shoulder, 
and below this layer of muscular tissue the structures 
met with are, some filaments of the small occipital 
nerve, the great auricular nerve, the external jugular 
vein, which usually crosses the muscle obliquely at 
about its middle, to pass ultimately into the sub- 
clavian vein, the transverse superficial cervical nerve, 
passing forwards to the under surface of the platysma 
and integument, and some branches of the descending 
clavicuUir and sternal nerves. The disposition of 
the fibres of the platysma, as far as regards the 
direction of the external jugular vein, is important, 
as in venesection it is necessary to cut acrow them, 
and not in their continuity, otherwise the wound 
would close from muscular contraction. That portion 
of the cervical aponeurosis which forms the aiiterior 
layer of the sheath of the muscle is next seen, 
attached above to the angle of the jaw (almost appear- 
ing to divert the anterior border of the muscle from 
the straight line), and below to the clavicle, and to the 
corresponding fascial sheath of the opposite muscle; 
and after completely enclosing the muscle at its 
posterior border, it becomes continuous with the 
aponeurosis of the neck. 

The sterno-cleido-mastoid is perforated on its under 
surface, near the upper third, by the spinal accessory 
nerve, which enters it obliquely and, after inoscu- 
lating in its substance with the second and third 
cervical nerves, passes out behind its posterior border, 

* According to Kichet it is impossible to puncture the cominoD 

carotid from the side of the neck without perforating the sterno- 

mastoid. This is true in the normal position of the head, but if it 

be turned to either side the traction upon the sheath of the vessels 

cAuaea it to emerge beyond the edge ol t\iQ m.\x»d&. 
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id croeses the posterior triangular space. The 
uscle is readily seen in action, on rotating the head, 
on bowing it upon the thorax, when boUi muscles 
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ti^rve, which unites with some filaments of the cervical 
\Aexus ; next appear, a chain of lymphatic glands 
IgUmduUt ecnneatenatoi), the branches of origin of the 
superficial cervical plexus, the deseendenSy and com- 
municantes noni nenre& Beneath them lie the 
€;ommon internal and external carotid artenes and 
ju/s^Iar vein^ the hypoglossal nerve, the vagus, the 
middle cervical ganglion of the sympathetic, and 
sleeper down upon the spinal column the attachments 
of the rectus anticus maior, scaleni, levator angoli 
^fcapuUe, and splenius ooUi m\iBclB&. 
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Next is the crossing of the omo-hyoid, and in the 
Inferior third from within outwards are the outer bor- 
iers of the sterno-hyoid and thyroid muscles, covered 
yj their aponeuroses, with the nerves supplying them. 
Posteriorly and externally are the scaleni and the 
servical plexus, the phrenic branch of which lies on the 
Ulterior scalenus, having the ascending cervical artery 
ying parallel and internal to it. Beneath the scalenus 
mticus are the third part of the subclavian artery, a 
][uantity of lymphatic ganglia, and, enclosed in their 
proper sheath, lying obliquely, in the middle of this 
(pace, the common carotid artery and the internal 
jugular vein which joins the subclavian vein below ; 
uto the junction of which pass, on the right side, the 
x)mnion lymphatic trunk, and on the left the thoracic 
iuct with its tributaries. Posteriorly, are the vagus 
ind the recurrent laryngeal nerves, and closer down 
m the spine the cord of the sympathetic and the 
Qodddle cervical ganglion, lying on the pre-vertebral 
iponeurosis. Posterior to the carotid vessels and 
below, is that portion of the subclavian artery which lies 
internal to the anterior scalenus. This vessel, on the 
right side, arises from the innominata, and lies imme- 
iiately behind the inferior angle of the divergence of the 
sternal and cleidal origins of the sterno-cleido-mastoid, 
and is separated from the sterno-clavicular articulation 
and origins of the sterno-hyoid and thyroid muscles, 
by the junction of the internal jugular and subclavian 
veins. The vagus and phrenic nerves lie in front of 
it, with numerous branches of the sympathetic; whilst 
embracing it, and passing behind it, is the recurrent 
laryngeal nerve. Behind it is the transverse process 
of the seventh cervical vertebra, and internally the 
common carotid itself ; below and externally, this 
portion of the subclavian artery is in relation with the 
pleura. 

The branches of the subclavian artery being nor- 
mally derived from the first part of its cowisfe/\fei^- 
low» that on the right ^de these b^aIlcVie^^<&\^XL<b'^^iXv 
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the clavicukr portion of the stemo-cleido-ma 
muscle ; and this fact, added to the mechanical 
cultj of reaching it, forms a serious obstacle to su 
on placing a ligature upon it in this situation. Ii 
event of the operation being undertaken, it si 
be tied as near the vertebral as possible, so tl 
coagulum may be formed between this point anc 
or^ of the trunk. 

On the hft side the recurrent laryngeal is n 
relation with the subclavian artery in the neck 
" Subclavian Artery "). 

VASCULO-NERVOUS CORD OF THE NECK. 

By this is meant the common carotid arterj 
two branches of bifurcation, the internal jugular 
and the vagus nerve, enclosed in their sheath. 

Common Carotid Artery, 

Given off on the right side from the innominate 
on the left from the arch of the aorta, the main t 
occupies in the neck the space between the st< 
clavicular articulation and the superior border o: 
thyroid cai*tilage. 

As referred to the surface, its course is represe 
by a line drawn from the sterno-clavicular articula 
to the external aspect of the upper border of the 
roid cartilage, at which level generally it divides 
external and internal carotid. 

From a surgical point of view, it is advisab 
divide the carotid region into three distinct port 
an inferior, a middle, and a superior ; the first 
corresponding with the common carotid artery, 
the latter with its bifurcations. 

Inferior portion, — In this portion, the left con: 

carotid in the neck is a little deeper and rather lo 

than the right, and, taking its origin in the tho 

cavity, it is in relation with the pleura and left li 

Jh front of it lie succeasw^iVy Wve^ ixAi^gon 
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platysma, sternal origin of stemo-mastoid, stemo-hyoid, 
atemo-thyroid, omo-hyoid, in their aponeurotic sheAthe, 
the anterior jugular, and a poriiion of the brachio- 
cephalic veins. It correspondB with the interval be- 




'Conunon Carotid Artery and its Branohea. 



a, Stemo-msslaiil reflected; b, Elandnlje concal^nata ; c, anterior 
belly of digastric ; «', poatcriorbellvof digaatric ; e, tbyro-hyoid ; 
/, Memo-thyroid; g, Bterno-hyoid ; ft, omo-hyoid; t, HDterior 
■calentll ; Jt, m&ssater 1 I, sabmuillary gland ; m, parotid sland ; 
n, amunon carotid; n', internal jagulor veta (joined by the bo- 
traioT jugular and Bnpn-scopalar) ; o, extemsil carotid; p, internal 
carotid ; r, facial; r', facial vein; *, lingnal ; i, snperior thyroid; 









tween the two heads of the stemo-cleido-mastoid, and 
advantage is taken of, this to apply a Ug&iaT« to \!tt« 
T€8»el at ibiBpoiat below the crossing ot tb© omty^^oii. 
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Externally : Internal jugular vein, vagus nerve, ai 
lymphatics. 

IntemcUly : Trachea, thyroid body, recurrent lar) 
geal nerve, inferior thyroid artery, larynx, and ^ 
rynx. 

The middle portion is the seat of election for ligatu 
of this vessel, and it lies in its sheath with its ve 
and nerves at the bottom of a well-marked furrow 
the neck, and is here most superficiaL This furr< 
is formed by the sterno-mastoid eictemally, and t 
laryngo-tracheal tube internally. 

In front are merely the common integuments a: 
the slight over-lap of the sterno-mastoid and 
fascia. 

Externally, the internal jugular vein and comm 
carotid artery are covered by the omo-hyoid and t 
loop between the descendens and conununican 
noni. 

Behind, the vessel is crossed by the vertebral a 
inferior thyroid arteries, and it lies on the anter 
tubercles of the transverse processes of the cervi* 
vertebrae, notably the sixth. 

The vagus nerve also lies behind the vessels in t 
furrow between them and in their common shea 
This must be borne in mind in applying a ligatu 
The sympathetic lies quite posterior and in the dc 
fasci» covering the pre- vertebral muscles. 

The superior portion. — ^This contains the bifurcati 
of the vessel into external and internal. 

The external carotid*^ artery is given off from 
main trunk, usually opposite the upper border of i 
thyroid cartilage ; it is at first a little internal to, a 
in front of, the internal carotid, and passes upwa 
and forwards, and afterwards a little backwards, 
wards the angle of the jaw. Up to the level of a 1 
drawn from the mastoid process to the hyoid bone 
artery is superficial, but at this point it gets de^ 
being crossed by the ninth nerve, the posterior, bell] 
the digastnc and stylo-byoid Tm>&icX<^^ ^nd q^ ^lexdf 
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veins ; it then enters the lower border of the parotid 
gland. 

The braruhea of the external carotid are usually 
given off in the following order : — the superior thyroid; 
the ascending pharyngeal; the lingual; the facial ; the 
occipital ; the posterior auricular ; and it terminates 
in the temporal and internal maxillary. 

Rdationa of external carotid, — In front: Integu- 
ment, platysma, and fasciae, sterno-mastoid, hypo- 
glossal nerve, lingual and facial veins, posterior belly 
of digastric and stylo-hyoid muscles, and parotid gland. 

Behind : Superior laryngeal nerve, styloid process, 
stylo-glossus and stylo-pharyngeus muscles, glosso- 
pharyngeal nerve, and that portion of the parotid 
gland which separates it from the internal carotid. 

Interruilly : Hyoid bone, phar3nDLX, parotid, ramus 
of jaw, and stylo-maxillary Ugament. 

The internal carotid artery (cervical portion) arises 
opposite the upper border of the thjrroid cartilage, and 
is at first superficial and external to the external 
<!arotid, until the crossing of the digastric, where it 
becomes deeper and lies beneath the external carotid. 
Uienially it gives off no branches in the neck, and is 
larger than the external in the child, but of much the 
same calibre in the adult. 

ReUUiona of the cervical portion of the inlemal 
carotid. — In front : Integument and platysma, stemo- 
mastoid, parotid, hypoglossal nerve, styloid process, 
stylo-glossus, and stylo-pharyngeus muscles, glosso- 
pharyngeal nerve and its branches. 

ExtCTTwlly: Internal jugular vein, and vagus nerve. 

Internally : Pharynx, ascending pharyngeal artery. 

Behind : Kectus anticus major muscle, sympathetic, 
and superior laryngeal nerves. 

This region is the seat of most important operations 
— Yiz,f ligature of the common carotid arteries or their 
IsaocheSy of the subclavian in the first part of its 
comae, of the innominate, of oesophagotooi^) >i^^ 
removaJ of tumours, and opening of abocesa&B. 



loS STJgyi:. ASAmmr 



Is^fwnea^ laek as fti&B. ixi. are of the 
cmSBRu aztti tae lia^rnoBK cf tlie actual Teasd n 
!«• wj difiraiiL sad auaguin es abeoliiteh' im] 
For iHCmee. a wmzid izifficted Inra pointed 
■WKt KieiEK in^^oHifr the coaunoii cafodd, its bi 
the -wetUthniL or the izkferior thjrad, or mde< 



The point of btfnrcation of the oommon a 
the most eommon seat of anemisms : here the 
rff treatment of {facing a hgatnre between the 
the heart, and as far as possible away from th 
of the subclavian, is to be preferred. 

In case of wound of the internal jugular 
ligature should be applied above and below tb 
injuries of this kind are nsoallj fatal; but it so: 
liappens that the vessel may be punctured di 
operation without any very serious result, th 
lation being readily reestablished in the venouf 
of the head and neck. 

With regard to the injuries to the superior 
of the neck, and the application of a Hgatui 
is great difficulty of recognizing the extern 
the internal carotid artery in the wound, and 
method is to bear in mind that the latter give 
branch on the neck, and, moreover, that th 
glossal nerve crosses the vessel obliquely, ai 
immediate contact with the external carotid, w 
highest. Again, it may be tried whether 1 
)>reAsing the exposed vessel the temporal pul 
or not. 

/diffati^re of the common carotid artery, — Ii 
ii\g a ligatui'e to the common carotid, that pc 
it whioh lies either immediately above or imm 
Inflow tho crossing of the omo-hyoid should be i 

Ahmfi ih% iHHO-^j^ui, — ^The incision to b 
^lo^iM in length, acconling to the nature of i 
Hl\d the de|^ of the subjacent structures, 
tijtiMl^v tme i^ut tlitee inches in length, al 
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ingle of the jaw to the cricoid cartilage, dividing 
jitegument, superficial fascia, and platjsma ; the 
ttd being kept open by retractors. It is a good 

to make the greater traction on the laryngo- 
leal element exposed by the incision, as the 
•nal jugular vein really lies superior and external 
le artery, and stands a good chance of wound if 
sterno-mastoid portion of the incision alone be 
icted ; but if it be allowed to remain in position 
e is greater ease in reaching the vessel, and less 
jer. Occasionally large lymphatic ganglia are met 
I immediately upon the sheath, and may give 
ble. The deep fascia is next observed ; this is very 
)rent to the sheath of the vessels; a plexus of 
s, and a few small arterial twigs, are often inter- 
sed between it and the sheath. This fascia should 
autiously divided, so as to expose the sheath, upon 
eneath which is the descendens noni nerve, 
ext a small portion of the sheath is to be pinched 
ind " nicked," by holding the blade of the knife 
zontally, immediately over the inner aspect of the 
el, as far from the vein as possible; and an 
irism needle is to be passed yro7?i witlwut^ inwards, 

kept closely round the artery, so as to avoid 
nding the internal jugular vein or including the 
amogastric nerve. There is a tough layer of 
>lar tissue between the sheath and the artery, 
ch must be gently "teased" through, by the needle, 
)eing pushed against the finger-nail. The jugular 
I may be compressed above and below during the 
ration, as it is liable to become suddenly so dis- 
ied as to conceal the parts. Should any difficulty 
eaching the vessel be met with, owing to engorge- 
it of the veins, an important landmark will be 
ttd in the anterior tubercle of the transverse 
3ess of the sixth cervical vertebra, which is behind 

a little internal to the carotid artery, and against 
I the carotid may be compressed. (Cbag&aig\:\aj(^% 
ercle.) 
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Behw the omo-hf/oid. — ^Tying the vessel hdow the 
omohyoid is much more difficult, owing* to its greater 
depth, and to the size of the veins. An incision should 
be made about three inches in length from the cncoid 
cartilage, along the anterior border of the stemo-deido- 
mastoid (which is to be drawn outwards), taking care 
to avoid wounding the lower stemo-mastoid artery and 
the middle thyroid vein; the fascia covering .the sterno- 
hyoid and stemo-thyroid muscles is next seen, and must 
be cautiously divided, and these muscles pulled inwards, 
the sheath being reached (upon which are branches of 
the loop of the descendens and communicans noni 
nerves) is to be opened, and the needle passed from 
wUhout, inwards. The inferior thyroid artery and 
sympathetic and recurrent laryngeal nerves lie im- 
mediately behind the vessel in this part of its course. 
It must be borne in mind that, on the right side of 
the neck, at its lower part, the internal jugular vein 
diverges from the artery ; but on the left approaches 
it, and sometimes crosses it, owing to the formation 
of the innominate veins. As before mentioned, ad- 
vantage may be taken of the natural inten^psce 
between the two heads of origin of the stemo-mastoid 
to place a ligature on this portion of the vessel, bat 
it is very difficult for the reason just stated. Another 
method of reaching it is to expose a^d divide the 
sternal attachment of the sterno-mastoid, thereby olh 
taining greater room and corresponding safety. 

Collateral circulation after ligature of the eomirnofn 
carotid, — Supposing the vessel to be normal — ^that is 
to say, that it gives off no branch before the usual bi- 
furcation, the collateral circulation is very free, and is 
re-established by vessels both without and within the 
cranium ; thus the current of blood being arrested in 
the carotid, the subclavian of the same side becomes 
dilated, the work outside the skull is thrown upon 
the inferior thyroid branch of the thyroid axis, the 
superior thyroid branch of the external carotid, the 
pro£und8i cervicis of the B\iperioT m\.e;tQQiBtal^ and the 
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inoepB cervids of the occipital ; the vertebral doing 
B work of the internal carotid, within the skull. 
LigaJture of the external carotid artery, — An incision 
to be made similar to that for tying the common 
rotid above the omo-hyoid, where the vessel is most 
perficial, and immediately beneath the skin, platysma, 
d superficial fascia, and a complicated plexus of 
ins. The posterior belly of the digastric and its 
bendant muscle, the stylo-hyoid, should be drawn 
iwards towards the jaw, and the sterno-mastoid out- 
irds; the superior lar3mgeal branch of the vagus 
« usually just behind its short trunk. 
The collateral circulation after ligature of the external 
rotid would be readily maintained by its branches 
lastomosing so freely on the face with those of the 
iposite side, and by the terminal branches of the 
kemal carotid (supra-orbital, ethmoidal, palpebral, 
id nasal) with the facial, and by the profunda and 
inoeps cervicis. 

Tenotomy. — The attachments of the stemo-cleido- 
Bstoid to the clavicle and sternum occasionally 
qtdie division, subcutaneously, for the relief of 
ry-neck or torticollis, and considerable caution is 
quisite in this apparently simple operation, as there 
a danger of wounding the external jugular vein as 
passes into the internal jugular, or even more im- 
irtant vessels, if it be clumsily or hastily performed, 
he division should be made about three-quarters of 
1 inch above the clavicle. 
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SUKGICAL ANATOMY OF THE SUBCLAVIAN R 

Surface markings, — ^The hollow which exist 
and behind the clavicle is almost invarial: 
marked, even where there is a considerable < 
of fat in the neck; and it is this space, 
numerous contents and varying conformatioi 
is of such surgical import. This hollow con 
with the apex of the lung, hence the nece 
auscultation at this point, when there is any s 
of tubercle. It is bounded anteriorly by the j 
border of the stemo-cleido-mastoid ; behind, 
rounded anterior border of the trapezius 
muscles nearly meet above at their cranial 
ment, where their aponeuroses are blended ; b 
the clavicle, and above by the crossing of the \ 
belly of the omo-hyoid, and its floor is for 
the first rib and the muscular structures i 
to it. 

The pulsation of the subclavian artery can 
at the bottom of the space as it crosses the i 
against which it can be readily pressed for an; 
tion about the shoulder or arm. The position 
scalene muscles, the cords of the brachial 
particularly those of the fifth and sixth, c 
course of the omo-hyoid, are also felt, and g 
to be seen, as prominences beneath the integum 
must be borne in mind that the " triangle " 
by the crossing of the omo-hyoid is a result ol 
^ton, and the detachment of its aponeurosis ; 
regular interspace existing during life, th 
border of the muscle lying behind the clavicle, 
upper border only, being seen whilst in actioi 
change in the appearance oi t\i<& Y^oWow immi 
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abo7e and behind the clavicle is noticeable under 
certain circumstances ; thus, in inspiration, it is con- 
dderablj' deepened, and during expiraticm becomes 
flatter, when the pulse in the subclavian vein is 
generally visible. Again, the various movements of 
the arm and of the clavicle cause considerable modifi- 
cations of its form, and of the relations of its contents 
— facts of great importance to the surgeon. The 
presence of a cervical rib on the seventh cervical 
vertebra, by throwing up the subclavian artery, might 
lead to the suspicion of an aneurism. 



Via. 17. — DUgmnmAtic eection through the CsDtre of the 
Bi^ht Clavicle, ahoiring (he relation of the lubclaviao veweU 
in their antero-poaterior direction. 

I, nbclkviui orter? ; 3, subcl&Tiau vein ; 3, anterior saleuas 
mnacle; 4. flr»t rib; 5. pectonJis nisjor ; 6, aubclavins moBcle; 
7, claricle ; 3, corda of brachial pleins { 9, Bcalenne medius : 
in, tmuverealis colli arter;; 11, tispeziua ; la, levalor augnli 
WMpalm; 13, rhomboid; 14, cavity of thorax. 

Compresgion of Ike subolavian artery is generally 
necessary in amputations about the upper arm, and 
very slight pressure is requisite. The tkvaob at 
inger is to be slipped just behind tlie potttexwiT \>ot4«c 
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cf iht iceEzi>ttefeS>cas»i. vliere it is attached to the 

l^z^\ ^tfSBBie hang made in a vertical 
ef the hodVf the polsadoiL of the 
a csxm^ farther ptcaMue at the pnlsatiDg 
ix agaioss tlie first lib^ and does not 
imerfere wixh xhe cxrralfttian in the snbdaTian vein. 
Tbe Gicalatioii isaj le oontroDed also, in many 
instazjces. by drawing tbe arm hadnraids, and f ordblj 
de picflfclii g the tip c^ the shoolder. 

Topo^rapJky. — Beneath the skin is the superficial 
fasciay which is attached above to the saperiar carved 
fine, and below to the anterior border of the clavicle 
and stemnm. The first sixuciures met with, are the 
descending superficial branches of the cervical plexus 
(the acromial and clavicnlar), and a considerable num- 
ber of lymphatic glands. Beneath the layer of the 
cervical fascia which covers in the ^lace is a quantity 
of loose cellular dssae and fat, in wluch lie lymphatics 
and superficial cutaneous and glandular vessels. The 
upper border of the omo-hyoid, enclosed in its sheath 
of deep cervical fascia, is next met with, the anterior 
layer binding down the subclavian vein against the 
clavicle, which vein here receives the external jugolar 
just behind the attachment of the stemo-cleido- 
mastoid. This lamina of fascia is very strong, and 
by its resistance determines the passage of pus between 
it and the superficial layer, causing it to point 
superiorly. The deep cervical fascia in this region 
covers in the splenius, levator anguli scapulae, the 
scalenes, the cervical and brachial plexuses, and the 
subclavian artery and vein {vide " Cervical Fascise ")• 
Purulent collections developed between this and the 
preceding lamina do not point in the axilla ; but in 
the case of abscess dependent on caries of the lateral 
portions of the cervical vertebrae, the pus would follow 
the course of the brachial plexus and pass into the 
axilla. Immediately behind the vein, internally, u^ 
the anterior scalene muscle; and emerging from 
behind tbia, and meeting the ^oin at an acute angle 
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IIS 



in a plane superior to it, ia the subclavian atterr ; 
and in a plane more posterior, but above, are the 
cords of the brachial plexus The anterior scalene 
muscle is inserted into a tubercle (the geatvne tubercle) 
OQ the first nb, which is a guide to the vessel, and In 




Hg. i8. 



1. tplanliui ; b. ler^tor angnli scapnln ; o, acslena* posCicni ; n. 
flnt mndon af semtut nugniu ; B, coiilo-concoid msmbniw 
■od oephalio vein ; r, ■nbcUTUn kiier; ; □, InCBVaraalis colli 
irterj (ittapy, b, > more tnperficut bnicch; l, snpni-scapiilu 
utsiy; K, Babclkvian vein ; L, snpn-scapulur Tein; N, bnahial 
^sxiu ; V, ■c*leuiu antioas ; a, phrenio nerre. 

front of, and behind the tubercle are grooves oa ttfe 
rib, Id vhicb L'^ in the anterior, the au^vilKviaxL '^tniu. 
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and, in the posterior, the subclavian artery, separated 
from each other by the muscle. The supranwapular 
artery, a branch of the subclavian in the first part of 
its course (normally), with its vein, crosses the main 
trunk just below the crossing of the omo-hyoid, and 
lies along the upper border of the clavicle. The trans- 
versalis colli artery, also a branch of the main tronk 
in the first part of its course, lies superior to the 
artery, but beneath the cervical plexus it passes to- 
wards the tmpezius, to reach the posterior border of 
the scapula. These vessels are accompanied by veins, 
forming a plexus, which lies superficial to the artery, 
and may cause considerable difdculty in any operation 
in this region. 

The subclavian artery is divided into three portions ; 
it arises on the right side from the innomiuata, and 
on the left from the aorta. 

Eelations of tlie mbdaviom artery in tJie first part of 
its course — 

The ascending portion, internal to the scalene 
muscles, rather shorter on the right than the left side, 
is separated from the stemo-clavicular articulation by 
the sterno-hyoid and sterno-thyroid muscles, and com- 
mencement of the innominate veins ; in the right and 
left side the relations are different : — 

On the right side, in fronts are the subclavian vein, 
the vagus and phrenic nerves ; extemaUyy the pleura 
and apex of lung ; posteriorly ^ the transverse process 
of the seventh cervical vertebra, the sympathetic, 
and the recurrent laryngeal nerve. 

On tJie left side, — ^The vessel is at first deep, and 
follows the left side of the vertebral column ; between 
it and the common carotid lie vagi, phrenic, and sym- 
pathetic nerves, it next lies on the pleura^ and is 
crossed by the subclavian vein. 

lAgature of the stdxdavian artery in thefirH part is 
excessively difficult, and very dangerous, on account 
of the vagus nerve, the recurrent laryngeal nerve, and 
the projdmity of the pleura. 
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If ligature be required on the right side it may be 
thus performed : — " An incision just at the upper edge 
of the sternum and right clavicle, extending from the 
inner edge of the left sterno-mastoid, transversely to 
outer border of right stemo-mastoid, through skin 
platysma, exposing the sterno-mastoid, to be joined at 
an angle by a second incision, which, two, three, or even 
four inches long, must extend along the inner border 
of the right stemo-mastoid. The flap is to be raised 
upwards and outwards. The sternal attachment of 
the stemo-mastoid must be then cautiously divided, 
as also part or whole of its clavicular attachment, 
according as room is required. The stemo-hyoid and 
stemo-thyroid will then require similar division. The 
internal jugular vein will then be seen very promi- 
nent, and will require to be drawn inwards or out- 
wards according to circumstances. The carotid and 
right subclavian arteries will then be felt lying close 
t(^ther crossed by the pneumogastric and recurrent 
nerves, the latter turning behind the subclavian. 
The nerves must be drawn inwards, the cardiac fila- 
ment of the sympathetic will then be observed and 
drawn outwards. The subclavian vein lies below 
concealed by the clavicle, and will probably not be 
seen during the operation. The needle should be 
passed round the artery from below upwards." * 

Rdationa of the subclavian artery in its second 
portion — 

These are the same on both sides ; it here lies 
between the scaleni on the first rib, and has the cords 
of the brachial plexus above and behind it. 

Ligature of subclavian artery in its second part, — 
This may be performed by an extension of the incision 
for its ligature in the third part {see p. ii8.), and 
necessarily involves the division of the stemo-cleido- 
mastoid and scalenus anticus. Great care must be 
taken to avoid wounding the phrenic nerve. 

• Joa BeU: **MaD. ofSnr^c&l Operations,* p. 35- "EiOmu \%"^'i. 
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ReUUiona of the subclavian artery in the third 
of its course — 

These are the same on both sides. 

In froTU, — Integument, superficial cervical fa 
platysma, external jugular vein, and the venous pi 
before mentioned, descending cervical nerves, su 
vius muscle, supra-scapular artery, and clavicle. 

Above, — Brachial plexus, and posterior belly of < 
hyoid muscle. 

Bdow, — First rib covered by the first serratic 
the serratus magnus. 

Behind, — The middle scalene muscle. 

Ligature of the subclavian artery in the third 
of its course. — The point selected for placing a liga 
upon this vessel is just where it lies on the fiist 
at the bottom of the hollow above described, 
not enclosed in a definite sheath like the carotid, 
is bound down by a process of the deep cer 
fascia, derived from the aponeurotic investment oi 
omo-hyoid. The arm of the side on which the oj 
tion is to be performed is to be placed behind 
trunk so as to render tense the parts ; the indsic 
most advantageously made by drawing the int 
ment down and cutting upon the clavicle, alio' 
it to retract afterwards ; but this proceeding i 
be modified by circumstances. When the vess 
reached, just as it emerges from behind the ant 
scalene muscle, the needle must be passed roui 
from within, outwards; and the end of the m 
must be made to insinuate itself round the v 
closely, so as to avoid the united cord of the ei. 
cervical and first dorsal nerves, which lie immedi 
behind it. 

The collateral circvlation developed after liga^, 
the third part of the subclavian artery is as f oUowe 

As the third portion rarely gives off any bran< 

the blood would pass towards the arm by the sc 

^Eoapular and posterior scapular branches of the th} 

AJOB, aizajstomosing directAy ^ivi^ib. ^^\v<& ^ox^a^ %csai 
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of the axillary, on the dorsum scapuke. The internal 
mammary trunk of the subclavian anastomoses with 
the acromio-thoracic, long thoracic, and subscapular, 
and the superior intercostal with the superior thoracic. 

LigiUure of Branches of the Subclavian Artery, 

Ligature of the vertebral artery, — ^Taking origin at 
the superior and posterior portion of the subclavian, 
it passes upwards and slis^htly backAvards, and enters 
thf^h vertebral foramen. It Hes on the spine 
first of all, having the longus colli internally and 
the anterior scalenus external to it. In order to 
apply a ligature to it, the best method is to make an 
incision along the anterior or internal border of the 
stemo-mastoid, to draw the vasculo-nervous cord 
formed by the common carotid, internal jugular, and 
vagus internally, to look for the carotid tubercle on 
the sixth cervical vertebra, when the vessel will be 
found between the muscles above mentioned and 
invested in a dense fascia. 

Ligature of inferior thyroid, — This vessel is very 
variable in size, direction, and origin ; it often arises as 
a common trunk with the vertebral ; it passes at first 
directly upwards, and then describes a curve with its 
convexity upwards and whose summit lies about f of 
an inch below the carotid tubercle. Lying in front of 
the scalenus anticus, it is separated from the vertebral 
artery by the pre-vertebral fascia. It is covered by 
the skin and superficial fascia, the deep fascia, sterno- 
deido-mastoid, and posterior lamella of its sheath, the 
common carotid and internal jugular vein, vagus, and 
sympathetic. To expose it, an incision about 3 inches 
long, its centre corresponding with the carotid tuber- 
cle, should be made along the anterior border of the 
stemo-mastoid ; this should then be turned outwards, 
the posterior layer of its sheath divided, and the 
vasculo-nervous cord also drawn outwards. The 
tubercle is then sought for, and, by geutVj \A»£sav^ 
through the fascia, the artery is exposed. 
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Veins.^^The external jv>gvlar in this region li 
beneath the platysma, and perforates the deep lami] 
of the cervical fascia ; it passes into the innomina 
vein just behind the inferior and posterior border 
the stemo-mastoid. On the left side it unites almo 
at a right angle with this trunk, and on the rig! 
passes into it almost vertically. It must be avoids 
in ligature of the subclavian artery, and, if wounde 
tied above and below. 

The subclavian vein, — ^The vein has different rek 
tions with its artery, at the level of the scaleni an 
external to them. In the first instance, it hes b( 
tween the clavicular portion of the sterno-cleido-ma£ 
toid and the anterior scalenus, and separated fron 
the artery, whilst external to the scaleni, it lies paralle 
with the artery, anterior and internal. 

Injuries to this vein, or its collateral trunks, requin 
the same operative interference as before stated witl 
regard to the internal jugular. 
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SURGICAL ANATOMY OF THE INNOMINATE ARTERY. 



Although the innominata, anatomically speaking, 
belongs to the thorax, any surgical proceeding in 
connectioi) with it would be attempted in the lower 
part of the carotid region ; hence it has been thought 
advisable to introduce it into the surgical anatomy of 
tbe neck. 

In the neck it, normally, ascends obliquely in the 
Tight side to the posterior aspect of the sterno- 
clavicular articulation, where it divides into the right 
eabclavian and common carotid. arteries, and is about 
an inch, or rather more, in length. 

Relations. — From before backwards the structures 
covering it are — skin, fascia, some fibres of platysma, 
^d descending branches of cervical plexus, sternal 
origin of stemo-mastoid, a portion of the manubrium 
stemi, origins of the sterno-hyoid and stemo-thyroid 
iniiscles, remains of thymus gland, left innominate, 
and right inferior thyroid veins, and cardiac branches 
cf vagus. 

On its outer side lie the right innominate vein, 
^^agus, and pleura ; on its inner, the remains of the 
thymus gland, and commencement of the left common 
carotid ; and behind it is the trachea. It occasionally 
^vides higher in the neck than at the stemo-clavi- 
cnlar articulation, and may be seen pulsating. Its 
position must be carefully made out in performing 
^heotomy, particularly in children, where the space 
in which the operation is feasible is very limited, and 
the structures lie very close together, besides which, tla!^ 
trachea is very small and movable. It somfe\i\xck!^ 
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gives off a branch to the thyroid body (the thyroi 
ima), which might lie immediately over the site of 
deep incision in tracheotomy ; and occasionally it gi 
off thymic and bronchial branches. 

Ligature of the innominata, — In order to expose 
vessel for the purpose of ligaturing it, it must be dra 
out as much as possible from the deep positioi 
occupies, by raising the shoulders and throwing h 
the head. Next, the sternal origin of the stemo-clei 
mastoid is to be exposed, by an incision along 
anterior border, met by one along the upper edge 
the sternum ; this tendon is to be divid^, and 
underlying origins of the stemo-hyoid and thyr 
muscles carefully divided. Beneath these muscu 
fibres is a plexus of veins, chiefly derived from i 
inferior thyroid, which must be hooked aside. 1 
deep cervical fascia is next to be cautiously scra{ 
through, and the origin of the common carotid 
posed, which vessel serves as the guide to the tru 
of the innominata. The left innominate vein m 
be drawn down, whilst the right innominate and 
ternal jugular veins, with the vagus nerve, are dra 
outwards. The needle must be passed from behWf i 
wards and imoards, taking care that it is kept cl 
to the vessel, to avoid wounding the right pleura 
trachea which lie behind it. The ligature should 
applied as high up as possible. The vessel may 
reached by an incision in the mesial line of the jugi 
tracheal space, and this incision should pass imi 
diately in the centre between the stemo-thyroid, i 
thus divide the dense cervical fascia to "which 
great veins are intimately attached ; if this be dc 
the vessel can be isolated from the trachea. 

CoUa^ercU circulation developed after ligature of 
irmominata, — The right side of the head and n 
would be supplied with blood by the inosculatioi 
the carotids with those of the opposite side ; and 
circulation in the right subclavian would be 
established by means of ita m\iQTco«^Al\yra^chin(X 
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lating with the first aortic intercostal, assisted hy the 
intercostal arteries, inosculating with the internal 
mammary, long thoracic, superior thoracic, and acro- 
mio-thoracic, and by the inosculation between the 
superior epigastric and deep epigastric of external 
iliac. 
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REGION OF THE NAPE OP THE NECK (POSTEBlOB 

CERVICAL REGION). 

This region extends from the occipital tuberosity and 
superior curved line above, to the seventh cervical 
vertebra below, and is bounded laterally by the tWr 
pezius. The spinous processes of the three last cervkal 
vertebne can be felt through the integument, the 
seventh receiving the name of vertebra prorainena. 

Topography, — ^The integument is very tough and 
strong, containing a great deal of fibrous tissue, 
and not very vascular, and is a favourite seat of 
abscess or carbuncle ; the subcutaneous cellular 
tissue contains a good deal of fat, and is united to 
the rudimentary ligamentum nucha, a tough fibro- 
elastic mass, extending from the occipital tubercle to 
the seventh cervical vertebra, separating the muscles 
on either side of the neck. Beneath the aponeuroses 
lies the trapezius, the aponeurotic attachment of which 
superiorly is blended with that of the stemo-mastoid ; 
and separating these muscles from the succeeding layer 
is a dense fascia, continuous with the dorsal aponeurosis, 
beneath which are found the splenius capitis and the 
levator anguli scapulae, the upper portion of the rhom- 
boidei, and serratus posticus superior ; next the com- 
plexus, the trachelo-mastoid, and transversalis colli. 
In the fat and cellular tissue beneath this layer are 
several vessels of importance in the maintenance of the 
collateral circulation after ligature of the subclavian or 
carotid arteries — namely, the occipital, vertebral, pro- 
funda, and princeps cervicis. The occipital enters the 
region between the splenius capitis and obliquus 
superior^ and lies between the splenius and the com- 
pleinis, and ia afterwards distnbM\»e^^o ^iSaa ^Aalig \ its 
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descending branch, the princeps cervicis, which inos- 
culates with the vertebral and the profunda cervioU 
branch of the superior intercostal, passes between the 
complexus and semi-spinalis colli muscles. The pro- 
funda cervicis enters the region by passing backwards 
between the transverse process of the seventh cervical 
vertebra and the first rib. The nerves found here are 
branches of the sub-occipital and the posterior branches 
of the great occipital, and third and fourth cervical 
nerves. Beneath the integument are a number of 
lymphatic ganglia, which become engorged in consti- 
tutional syphilis. Beneath the cellulo-fatty layer are 
ihe muscles forming the sub-occipital triangle, the 
recti capitis postici, internally, the obliquus superior 
and the obliquus inferior, the floor of which triangle 
contains the curve of the vertebral artery, perforating 
the posterior occipito-atlantoid ligament, before it 
takes its course through the foramen magnum ; and 
between this vessel, and the groove in the atlas, is the 
trunk of the sub-occipital nerve. 
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VERTEBRAL COLUMN IN THE CERVICAL REGION. 

Owing to the curvature of the cervical spinO) the 
prominence of the second and third cervical vertebis 
in the phar3nQgeal cavity can be readily recognized 
from the mouth by palpation. 

The cervical spine is liable to dislocation from the 
great mobility of the articulations, and, from the fact 
that the articular surfaces are nearly horizontal, dislo- 
cation without fracture may take place. In the space 
between the first cervical vertebra and the ocdpnt 
the . cord may be readily reached by a mere puncture 
— ft fact which should not be forgotten by the medicil 
jurist. An injury to the cord above the third would 
implicate the phrenic nerve and paralyze the dia- 
phragm, and give rise to sudden asphyxia, causing 
speedy death. 

If the lower portion of the cervical cord be divided 
there will be paralysis both of the upper and lower 
extremities, and the respiration would be entirely 
carried on by the diaphragm. If the injury be oppo- 
site the sixth cervical vertebra, there would be 
only partial paralysis of the upper extremity, owing 
to that portion of the brachial plexus given off from 
the cord above this spot being unimplicated. 

The cervical spine may be the seat of spina bifidOf 
an arrest of development in which the spinous pio- 
cesses or the laminae are absent or separated, allow- 
ing of the bulging of the meninges beneath the In- 
teguments. In spina bifida in this region, the spnal 
cord and its nerves are generally adherent to the 
parietes of the tumour. (For course taken by pus in 
spinal caries, vide " Easci® oi ISfock."^ 
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CHAPTER III. 

SURGICAL ANATOMY OF THE THORAX.* 

IB applied anatomy of the thorax is rather the pro- 
nce of the physician than that of the surgeon, yet at 
16 same time there is so much in common with 
gard to physical examination, that it will be ad- 
sable to devote some little space to the subject. 
In the region of the thorax it is intended to include 
at portion of the body comprising the parietes of 
e chest, which contains the heart, lungs, and the 
Qtents of the posterior mediastinum. The interior 
bounded, superiorly, by the superior aperture of the 
orax (that is to say, the bony ring formed, behind, 

the body of the first dorsal vertebra ; on either 
lOy by the first rib ; and anteriorly, by the upper 
rt of the manubrium sterni) ; anteriorly y by the 
Hmum ; posteriorly, by the vertebrae ; inferiorly, by 
9 diaphragm ; and laterally, by the ribs and inter- 
stal muscles, above the limit of the diaphragm, to 
9 exclusion of such structures as are regarded as 
longing to the upper extremity — namely, those 
tering into the formation of the axilla, which region 
II be hereafter described. 

The general form of the thorax is that of an in- 
rted cone. It is flattened from before backwards, 

that it presents in section an ellipse, the axis of 

For the intimate relations of the contents of the thorax, the 
dent is referred to Branne's "Atlas of Topograpbioal AxisAxmi'^.^^ 
nm^ted by Author.^ 
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which is transverse ; in the child, however, t 
is almost circular. After the removal of 
extremities, it takes the form of a right c 
cavity enclosed by these limits is not of 
dimensions as that of the cavity contain* 
within the bony limits, since the diaphragm 
an arch, mounting up as high as the fifth ri 
so that some of the abdominal viscera (liver 
spleen, transverse colon) are hidden by tl 
Hence the thorax and abdomen are so n 
united, that any instrument which trav 
thorax at its icierior part would^ of neces^ 
trate both cavities. 

The relation of the structures passing t) 

superior aperture of the thorax would seem 

suitable connection between the regions of t 

and neck. Supposing a section be made, f( 

plane passing through the upper part of 

dorsal vertebra behind, the upper borders o] 

ribs laterally, and the manubrium sterni a 

the following structures would be seen pasf 

before backwards, between the apices of t 

In the middle line are the origins of the ste 

and sterno-thyroid muscles, and a lax cellul 

in which are the remains of the thymus ^ 

inferior thjrroid veins, the trachea, oesopha^ 

in the groove separating them, the recurrent 

nerves ; and on the left side the thors 

At the sides the internal mammary vei 

umominato veins, and. on the right the in 

artery, with the vagus nerve lying be 

and the innominate vein, and on the 

common carotid and subclavian arteries, 

vagus between them, the phrenic and cardia 

the trunk of the sjnnpathetic, the longi colli 

and the superior intercostal arteries and & 

nerves. 

Auscuttoikion amd percussion, — Before going 
detaila of structure it is aOLv\&aX>\<& ^ ^int 
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relations of the contents of the thorax to the 
walls of the chest — such, in fact, as relate to the 
auscultation or percussion of the lungs, heart, and 
great vessels. As, however, these matters are to be 
found in works specially devoted to the subject, it is 
proposed merely to point out the chief anatomical 
bearings of the contained viscera. 

Position of the lungs with regard to tlie surface. — 
Presuming the body to be normal, their position with 
regard to the thoracic walls is as follows : The apices 
lie beneath the scalenus anticus muscle and the sub- 
clavian artery, separated by the (esophagus, trachea, 
and anterior portion of the bodies of the first and 
second dorsal vertebwe. The bases of each are separ- 
ated from the abdominal viscera by the diaphragm, 
that of the right being considerably hollowed out by 
the bulging upwards of the liver, as far up in the 
thorax as the fifth rib ; that of the left is hollowed 
out to a less degree by the projection of the stomach, 
spleen, and left lobe of liver. 

The inner margin of the right lung passes vertically 
down the middle of the sternum, with a slight incli- 
nation to the same side, as far as the sterno-xiphoid 
articulation. 

The inn^ margin of the left lung lies parallel with 
that of the right, about as far as to the fourth costal 
cartilage, where it passes outwards along this cartilage 
for a short distance, and then descends obliquely 
downwards and backwards, a little internal to the 
nipple, nearly as far as the seventh rib. 

Position of the heart with regard to the surface, — The 
heart lies obliquely, and during expiration is nearly 
hcnizontal, its base being to the right and apex to the 
left side. The base corresponds to the interval between 
the fifth and eighth dorsal vertebrte, and its apex to a 
little below the left fifth rib, to the left of its junction 
with its cartilage, while the impulse is to be felt in the 
interspace between the cai-tilages of the fifth and^^x^VL 
ribs, internal to the nipple. Its uppeT \>OT^«t wsrt^ 
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Bponds to a line on a level with the upper borders 
the third costal cartilages, and its lower border to 
line extending between the articulation of the enaifor 
with the costal cartilage on the right side, to tl 
position of the apex. Hence, for auscnltAtifHi oi tl 
base, the spot is the upper border of the third cost 
cartilage, and for the apex, a point about two incbi 




1, Bitostion of jralmonary orifice ; a, loft mrioulo-Tentricnli 
orifice ; 3, orifice of 4orta ; 4, right iiimculo-veDtrionlar olUn 
5, lEntit of the anlerior and inferior border of left long in W 

Jilete eipinlion ; 6, ditto, of right lang; 7, limit of left long 
DBpintioL ; 8, ditto of right Inog In inspirBtion ; 9, limit of pleiu 
10. ditto 1 II, BQperior col-de-Bac of left long] la, ditto of i* 
InnK ; 13, right auricle ; i^, right aoricolar uppeadngs; 15, 1 
auricle ; 16, limit of diiphnigm in complete expuation ; 17, diti 
ditto ; 18, ditto, ditto, in complete iuspinttion. 

below the uipple, and one inch towards the midd 
line of he Ixxly. 
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Position of the great vessels with regard to the sur- 
feuse, — ^The right aurictdo-ventricidar opening is behind 
the centre of the sternum, on a line with the lower 
maigin of the articulation of the cartilage of the fourth 
rib with it. The left auriculo-ventrimlar opening is 
about three-quarters of an inch lower than the pul- 
monary orifice, and one inch to the left of the sternum. 

The orifice of the pvXmonary artery is on a line 
with the space between the junction of the second and 
third costal cartilages with the sternum, being to the 
left and close to that bone. 

The orifice of the aorta is at the commencement of 
the ascending portion of the arch, and is on a line 
with the junction of the third costal cartilage of the 
left side with the sternum. The arch attains the level 
of the upper border of the second costal cartilage of 
the right side at its junction with the sternum. (Note, 
— ^These relations vary slightly in the works of some 
authors, but those mentioned above will be found 
correct for practical purposes.) 

WALLS OF THORAX. 

The region of the walls of the thorax may be con- 
veniently described surgically, as sternal, costal, dia- 
phragmatic, and spinal. 

The sternal region consists of the sternum itself, the 
chondro-sternal articulations, and of the structures 
which immediately cover them — viz., integument, sub- 
cutaneous cellular tissue, aponeurosis of pectoralis 
major, sterno-mastoid, rectus abdominis, and occa- 
sionally fibres of the rectus sternalis muscles. 

It is surgically of importance, as being the seat of 
fractures, of dislocations of the clavicle from it, of 
necrosis and caries, or of gummata. The mechanism 
of .the stemo-clavicular articulation, which possesses 
an inter-articular fibro-cartilage and two synovial 
membranes, allows of motion in almost all directions, 
and largely assists in the free play oi t\i<& ^oraX^^'c. 
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The peculiarity in the constnictioa and the curved 
form of the clavicle, serve to break the effsct of shocks 
or blows upoD the shoulder or upper limb. On the 
right side the stemo-clavicular articaUtion is immedi- 
Htely in front of the innominate arteiy and subclavian 
vein, whilst on the UJi it is in relation with the left 
subclavian vein and the interspace between the left 
common carotid and subclavian arteries; the inter 
clavicular spnce liee immediately in front of the trachea. 
Posteriorly and below, the sternum is covered by the 
triangularis sterni muscles, and laterally is in relation 
with the internal mammary vessels. The stemtun 




wtery; 6, intorooswr nerve ; /.Berratoa magans ;' B.'its ■ponOT- 
eitwndf intecooBtal moscle. 

is liable to fractures, and dislocations from it d 
the clavicle — an accident which may occur in any 
direction but downwards, owing to its close relaticA 
with the cartilage of the first rib {vide " Regtm of 
Clavicle "). 

The coetat region, which is bounded anteiwly by 
the sternum, laterally by the sides of the bodies of the 
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ribs, and inferiorly by the diaphragm, presents several 
ppints of surgical importance, since it contains the 
mammary gland, the ribs, and the intercostal spaces. 
It is covered in anteriorly and posteriorly above by 
structures belonging to the region of the upper 
extremity, in front by the greater and lesser pectoral 
muscles with their aponeuroses, and behind by the 
scapula and the muscles attached to it and between 
the external borders of the scapular and pectoral 
muscles, the ribs and the humerus is a special region 
— ^the axilla. 

The ribs, — The direction of the ribs is oblique from 
above downwards, and from behind forwards, so that 
their posterior extremity is considerably higher than 
the anterior, and a knowledge of the relation of the 
ribs to a horizontal plane passing through the body is 
often of use — thus, the first in front corresponds with 
the fourth behind, the second to the sixth, the third 
to the seventh, the fourth to the eighth, the fifth to 
the ninth, the sixth to the tenth, the seventh to the 
eleventh. Owing to the nature of the articulation of 
the ribs with the sternum, the position of fracture 
may be readily made out by percussing the latter 
bone. 

The close neighbourhood of the ribs to the lungs 
and pleura, liver and diaphragm, renders fractures by 
direct violence often very serious from puncture of 
these structures by the fragments. In indirect violence 
the rib is broken, as a rule, near the angle, and wounds 
of the intercostal arteries are rare ; these vessels are, 
from their position, difficult to secure. 

The intercostal spaces vary considerably in extent ; 
thus they are wider during inspiration; the most 
remarkable variation in the interspace is at its middle, 
as here, during expiration, the ribs occasionally ap- 
proximate so closely that their edges are in absolute 
contact. 

The operation oi paracentesis thoracis or \iai^igviL^>;^aft 
ihorax. In pleurisjr, empyema., or the pomtm^ oi wx 
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hepatic abscess, is usually performed between the fifth 
and sixth ribs, just behind their middle. Some prefer 
a point situated an inch or more below the angle of 
the scapula, between the seventh and eighth, or eighth 
and ninth ribs, the instrument being paissed just above 
the upper border of the rib, so thsi, the intercostal 
vessels may be avoided. On the right side, it is ad- 
vised to puncture through an interspace higher, on 
account of the position of the liver and diaphragm on 
that side. 

In empyema, when to procure thorough drainage 
a counter-opening is desired, this is best made by 
passing a bent sHver probe through the first opening 
backwards towards the spine, and then cutting down 
upon the point through the skin and muscles -of the 
back. 

Each intercostal artery is accompanied by a vein and 
nerve, the nerve being superior to the artery in the 
upper intercostal spaces, but below it after the fourth 
or sixth space. They are protected from pressure, 
whilst the intercostal muscles are acting, by being 
enclosed in tendinous bands which are attached to 
the ribs. 

The internal ruamniari/ artery belcHigs properly to 
the cavity of the chest, lying on the left side in the 
anterior mediastinum, whilst on the right it is so over- 
lapped by the lung as to be excluded from the space. 
It lies behind the cartilages of the ribs and the 
sternum, upon the pleura, and at a short distance from 
the margin of the sternum. It is given off from the 
subclavian opposite the vertebral, and passes into the 
thorax in relation with the phrenic nerve, which 
crosses it anteriorly and then descends internal to it. 
Two veins, which usually unite to form a common 
trunk, accompany it. In the upper part of the chest 
it is covered in by the costal cartilages and intenuJ 
intercostals, whilst below it lies between the triangu- 
Jaris stemi and the pleura. Its chief inosculating 
branches are given off at the mteT\«\ Xs^Xj^^etL ^^ 
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sixth and seventh cartilages, they are muacvlo-phrenic 
and superior epigastric. 

Wounds of this vessel, especially if situated where 
it has any bulk, i,e,, between the first and seventh 
ribs, are serious. It can be tied easily in the first 
three intercostal spaces, by making a transverse incision 
about two inches long from without inwards, and at 
about three or four lines from the border of the 
sternum, and the structures divided in reachin^g it are 
— integument, cellular tissue, origin of pectoralis 
major, internal intercostal muscle. Owing to its free 
anastomoses, of course both ends of the wounded 
vessel require ligatiu'e. 

MAMMARY BEQIOX. 

This region presents for examination the skin, the 
subcutaneous layer of fat, the mammary gland itself, 
a cellular layer, the aponeurosis of the pectoralis 
major, the pectoralis major itself, the ribs, and inter- 
costal spaces. 

The skin varies in thickness according to its locality, 
excepting over the nipple and areola it presents no 
peculiarity. The areola is pink in virgins, and be- 
^es brown diiring and after childbirth ; it contains 
some twenty or thirty tubercles formed by groups of 
sebaceous follicles ; whilst the skin which covers the 
gland is very freely movable over it, the skin of the 
areola is very adherent and immovable, and there is 
no fat beneath it. 

The subcutaneous fatty layer gives the characteristic 
form to the breast, and sends processes between the 
lobules of the gland. 

The mammary gland is situated in front' of the pec- 
toralis major, towards the lateral aspect of the region 
of the chest, and corresponds to the interval between 
the third and seventh ribs (the male nipple lies on the 
fourth rib). It is a racemose gland, and i^ m^ioMd^V^ 
9i8Bocaated with the generative f unctioiia. \\» Sa ossia.- 
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poeed of a certain number of independent lob 
lobules of which open into the lactiferous ducts, 
uniting form larger ones, terminating in an ex< 
duct ; these ducts are generally from fifteen to ' 
in number, and converge towards the areola, f 
neath the nipple become dilated into sinuses, 
perforating its summit by separate orifices, u 
number of muscular fibres exist in the nipple, tc 
is due its erectile property. 

The cellulo-fatty layer beneath the gland se; 
it from the aponeurosis of the pectoredis maj 
gives it its peculiar mobility. It is occasions 
seat of abscess known as retro-mammary; t 
usually points at the anterior fold of the axilla 

The breast is freely supplied with vessels, the < 
being derived from the internal mammary, t] 
lary, and the intercostals ; the veins are both 
ficial and deep — the superficial are seen bene 
subcutaneous cellular tissue and are very mu 
tended during pregnancy, whilst the deeper onei 
the course generally of the arteries. An anas 
circle of veins is seen around the base of the 
The lymphatica are also arranged as superfie 
deep : the former are immediately beneath th 
gument and pass into the axillary glands ; th 
set accompany the galactif erous tubes, and pe 
the cellular tissue beneath the gland, also to j 
glands in the axilla and the intra-thoracic ^ 
The nerves are derived from the intercostj 
brachial plexus. • 

The breast is the seat of many forms of t 
which necessitate its removal, and its great 
larity may give rise to severe haemorrhage durii 
operations ; it is advisable therefore in such < 
make the inferior incision first,' to avoid, if p 
any complication, owing to the parts being ol 
by blood. 

Mammary abscesses ought to be opened vi 
. (to avoid "pocketing" and t\i^ ioiixiau\ioTi ol « 
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freely and deeply, to insure the exit of all matter. 
Moreover, these incisions should, if possible, be made 
parallel to the course of the galactiferous ducts, if near 
the nipple, in order to avoid cutting across them. 

The diaphragmatic region, constituting the floor of 
the thoraic, is formed by the diaphragm, which is 
the septum between the thoracic and abdominal 
▼ifioera, and is the muscle of normal respiration. Its 
height, or the amount of encroachment upon the thorax 
daring ordinary respiration, depends in some measure 
upon the amount of distension and the size of those 
abdominal viscera in immediate relation with it — viz., 
the stomach, intestines, and the liver. During normal 
expiration the right arch ascends to the level of the 
J^th rib. Forced expiration brings the right arch of 
the muscle — that above the liver — to a level with the 
fourth costal cartilage in front, with the fifth, sixth, 
and seventh ribs at the side, and with the eighth rib 
)>ehind. The left arch is lower than the right by two 
ribs. During forced inspiration the muscle descends 
to the level of a line extending from the ensif orm 
cartilage to the level of the tenth rib. 

The diaphragm is perforated by three large fora- 
mina: — (i) The aortic — which, however, is not an 
aperture in this muscle, but space posterior to it — 
situate between the pillars of the muscle and spinal 
column, transmits the aorta, the thoracic duct, and 
the vena azygos major. (2) The caval, quadrilateral 
in shape and incapable of constriction, transmits the 
inferior vena cava. (3) The oesophageal, elliptiform 
uid capable of constriction, transmits the oesophagus, 
jJso the vagi nerves, the left being in front. On 
^ther side of the attachment of the diaphragm to 
the xiphoid cartilage is a space where the muscular 
tiasae is wanting, so that between the abdominal 
cavity and that of the anterior mediastinum there is 
a communication, filled in by a little cellular tissue j 
through which pass some lymphatics from t\i^ "^^et ^ 
» sopenor epigastric artery , one of tlie terxm3aa.\»\.avi^ 
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of the internal mammary, and occasional] 
phragmatic hernia. (The relations of the pi 
peritoneum to the diaphragm wiU be considc 
on.) 

Collections of pus forming in the thorac 
may find their way through these spaces ; i 
as the diaphragm separates the right lung 
liver, abscises forming in this latter viscus n 
be discharged by the bronchi or into the 
cavity. 

Penetrating wounds of the diaphragm 
serious, partly on account of haemorrhage, ai 
from the fact that the viscera, both of the the 
abdominal cavities, may be implicated; an< 
account of the intimate connection with it 
serous cavities, the pleurae, the peritoneum 
pericardium. 

Occasionally paralysis of the diaphragm oc 
ascites, or may be owing to a wound in th 
spinal column, impUcating the phrenic nerve 

An approximation of the course taken b^ 
or a weapon penetrating the walls of the the 
its anterior or lateral aspects, may be gath( 
the following facts : — That the heart would b 
by a wound traversing the chest at right ang 
the sixth rib, and that its apex lies about an 
a-half from the surface. Wounds in the m 
would involve the heart and great vessels, wl 
laterally they would implicate the lungs ; th< 
of the trunk and branches of the internal i 
artery render penetrating wounds of the ii 
spaces near the sternum very serious. 

A wound penetrating the sternum, on a 
the nipples, and striking upon the vertebra 
angles with the axis of the body, would trave 
cavities of the heart, two ventricles, and 
auricle. 

If an instrument traversed any of the Iot 
costal spaces during inspreAivoii, \\> ^ora^ii^ 
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of the hmg] the diaphragm, and corresponding 
oinal viscera, but during expiration would avoid 
ing. 

'/rud region of thorax, — The posterior wall of the 
X is formed by the dorsal spine and its coverings, 
I represented by a region bounded superiorly by 
ist cervical, and inferiorly by the first lumbar 
)ra, and laterally by the angles of the ribs. 
3 integument is very thick and dense, and contains 
kutity of sebaceous follicles; the subcutaneous 
xr tissue is intimately united to the spinous pro- 
of the dorsal vertebrae (which can be plainly felt 
ghout the region), thus preventing fluid infil- 
g or pus appearing superficially, except along 
ies of these processes. The dorsal aponeurosis 
8 the anterior and posterior surfaces of the 
ius and latissimus dorsi, uniting superiorly with 
ervical, and inferiorly with the lumbar aponeu- 
splitting to enclose the serrati postici ; it is at- 
l to the spinous processes of the dorsal vertebrae, 
ing all the muscles of the back, and separating 
iperficial from the deep layer. The first layer 
scles consists of the lower part of the trapezius 
le latissimus dorsi, the former overlapping the 
Beneath these muscles lie the rhomboidei and 
i postici. The deep layer consists of the longis- 
dorsi internally with its accessory muscles, and 
icro-lumbalis externally also with its accessory 
3S ; between them superiorly, the lower portions 
splenius colli, complexus, and transversalis colli; 
* of all, the transverso-spinales and levatores 
im. 

mall triangular space uncovered by muscle exists 
point where the trapezius and latissimus dorsi 
e. The space is bounded by the two muscles just 
I towards the spine, whilst externally it is com- 
by the inferior angle and vertical border of the 
a. From the fact of its being uncovet^ \s^ 
It is available for auscultation. 
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The vessels met with are dorsal branches 
intercodtals and the posterior scapular, and t 
are the dorsal branches of the spinal, with i 
branches from the cervical plexus and spii 
sory. 

Vertebral column in the dorsal region.^'—Wi 
to the skeleton of this region, the arrangeme 
dorsal vertebrae renders simple dislocation a 
possible, and when displacement does occui 
seem to be invariably associated with f ractur 
portion of the spinal column. The spinous ; 
from their position, are often fractured. 

The dorsal spine is very often the seat 
or disease of the intervertebral substances, 
angular curvature and paralysis of the lov 
from pressure on the cord. 

In abscesses connected with caries of the t 
processes, or laminss of the dorsal vertebrse. 
in consequence of the strong fascial lamina bei 
superficial and deep muscles, instead of passiuj 
the surface, gravitates into the inferior porti 
region, and occasionally extends into the axi 

When the disease consists in caries of t 
of the vertebrae and abscesses form, the cou 
by the pus will depend upon the part of 
which is the seat of disease; it generall 
between the pillars of the diaphragm, ai 
beneath the fascia, along the side of the i 
iliac arteries, pointing in the abdominal parie 
Poupart's ligament. If the abscess depe: 
disease of the lower dorsal vertebrae, the pus i 
forwards by the sheath of the psoas muscle, a 
bdow Poupart's ligament, in the front of 
and external to the vessels. The pus sometii 
backwards, forming dorsal abscess. If it get 
subperitoneal areolar tissue in the pelvis, it 
its way into the perineum by the side of th 
or pass out of the great sciatic notch, and 
the region of the great txochaiiter. 
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Injuries to the cord in the dorsal region, if below 

tlie second dorsal vertebra, do not affect the upper 

extremity, but the respiration is greatly affected, 

owing to implication of the nerves supplying the 

intercostals and abdominal muscles; moreover, there 

is paralysis of all the parts supplied by the nerves 

Wow the seat of injury. 
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CAVITY OF THE THORAX. 

As this region can scarcely be considered 
the province of surgical anatomy^ at all e\ 
limited a work as the present, it is proposec 
to it as shortly as possible. Its practiod b 
the surgeon seem rather to depend upon th< 
of the contents to the parietes, which 1 
already discussed, both as far as physical dia^ 
injury are concerned ; and considerations wi 
to aneurism of the aorta or its great trunlk 
jects rather for systematic surgery. As 
proceedings on the oesophagus, trachea, or gr 
are instituted in the neck, the chief anatos 
ings of these structures have been descril 
chapter on the Surgical Anatomy of the Ne 

The cavity of the thorax is most convei 
scribed for reference as divisible into t^ 
cavities, separated in the lower four-fifths of 
by the three mediastina, and in the upper fi: 
great vessels springing from the arch of the 
cermco-thora/cic. The posterior waU of thii 
is formed by the three upper dorsal vertebrae 
intervertebral substances, and the intervert 
stance between the third and fourth the { 
the manubrium sterni, and upper fourth o 
the anterior mediastinum; on either side 
of the lungs and pleurae. 

The cmterior meduMtirmm is bounded as f 
Anteriorly, by the sternum and left costal c 
posteriorly, by the pericardium, for the lo\ 
fourths or four-fifths, and for the rest, by tl 
thoracic region ; laterally, by the pleura. 
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Contents of the anterior mediaelinum. — The superior 
portion lies behind the sternum in the mesial line, 
&Dd at about the level of the root of the lungs be- 
comes slightly contracted and tends towards the left 
side, it communicates above with the inferior cervical 
i^on and below with the abdominal cavity. It 
contains a l&rge quantity of fatty cellular tissue and 
^iphatic glsids (receiving lymphatics from the 
Ulterior surface of the liver). 




Kg, 31. — Section of Haart and Thomx in the meEoftl plane. 

I, body of third donml vertebra ; 3, {esophagus ; 3, deaceadlng unta ; 
4, body of tenth domi vertebra ; 5, trachea ; 6, left iuaomhiale 
»dn; T, ascending aorta; 8, right auriclei 9, liverj ic^ right 
rentride. 

The thymus gland, or its remains. 
Ahsoesa may develop in the mediastinum or proceed 
htm the neck. 
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The middle iMdiastinum contains the heart vi 
aaceadiag portion of the aorta and arch, phreoK 
nerves and vessels, and is limited behind by tie 
fibrous pericardium and the obliterated ductus arte- 

The potterior mediastinum is limited above bj tlie 
left portion of the arch, below by the lesMr mnwl^ 




Fig. 12. — TrHUveTsa Bection of tbe Thorax, at th« lerdof 
th* bnlbiu Rortie, and body of aiith dorMl vertsla*. 

I, deltoid; a,himisn:8; 3, coraco-brmchialU; 4,thWrib; s.plireiiit 
nerve i 6, left inricle 1 7, pulmoniry srtery ; B, intern*! miminwj 
arteryi g.morta; 10, rigttBnricle; 11, Buperior cava; la, phremc 
nervei 13, peclorslis major; 14. pectortiia minor; is.lluidrib! 
16, serrstos magnuB; 17, pecloralis niftjor; 18, Mcsps; IJ. 
bnmerns; 30, deltoid; 31, teres majOTi aa, snbecapnluu; ^ 
rhomboid 1 14. spine of fifth dorsal vertebra; aj, body of lOM 
dorsal vertebnii a6, trapflzina; 37, scapnla; afl, oith rib; « 
tricopa. 

of the diaphra£:m ; laterally, pleural cavities, roots d 
lungs, and ligamenta lata pulmonum. 

It contains the bifurcation of the trachea and tbe 
bronchi, vagi, (esophagus, hinder part of root of h^' 
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and recurrent laryngaaJ nerve of left side, descendinff 
aorta, azygos major vein, thoracic duct. 




Fig. 13, — Frontal eection of Thonx. 

I, p«ckiniliB major; ^. latiBsimus dor 

■iteryj 11, eilflrnRl jngular vein; la, inferior thyroid art«ry; 
13, Bterno-mastoid ; 14. aBsopbsgue! 15, fifth cervical vertebra; 
16, trachea; 17, carotid artery; iB, thjroiil body; 19. intemnl 
jn^larvein! 90, omo-hyoid; ai, BubclariaQ veio; as, pdctoivlU 
Jiajor; 33, deltoid; 24, Bubscn^ularis ; : ' — ■ - j - -■ ■-■- 



, head of hurnenjs ; 27, deltoid 1 18, tci 
dorei I 39. aiillary artery ; 30, triceps : 
3a, right anricle ; 33, vean cata Buperior, 



31, polmonary arteiy; 



CHAPTER TV. 
SURGICAL ANATOMY OF THE UPPER EXTREMTrY. 

The upper extremity is divided into four segments— 
the shoulder, the arm, the forearm, and the hand. 

REGION OF THE SHOULDEB. 

Surface markings, — The convexity of the shoulder 
is due to the deltoid muscle, and the globular head of 
the humerus. The bony processes, the coracoid, acro- 
mion, spine of scapula, globular head of humerus, and 
the entire extent of the clavicle, can be readily felt, 
and their exact relation with regard to each other 
should be noticed and compared, and their respective 
bearings with the other bony prominences of the 
upper extremity carefully studied, both at rest and in 
action. The precise relations of these surface mark- 
ings are of the utmost importance in the diagnosis of 
fracture, dislocation, or other injury to the shoulde^ 
joint, and, moreover, they serve as guides for the 
direction of the knife in amputations or excisions. 
When the arm hangs along the side with the pahn 
turned forwards, externally, the acromion, epicondyle, 
and styloid process of radius correspond, and intemtdlyj 
the head of humerus, epitrochlea, and styloid process 
of ulna. 

Anterior a/nd lateral a^spects of the shouMer.-^AnU- 
riorly, immediately below the clavicle, is a fossa, in 
which the pulsations of the ^rst part of the axillary 



THE UPPER EXTREMITY, 1 47 

trtery can be felt, and which hollow may be obliterated 
>y the presence of axillary tumours or dislocation of 
ihe humerus forwards. 

Eoctemally, the roundness of the shoulder is formed 
by the deltoid muscle, beneath which, and below the 
overhanging process of the acromion, can be felt the 
globular he^ of the humerus. This portion of the 
bone is sometimes very large in proportion to the arti- 
culation, and might be mistaken for a displacement. 
la any dislocation, however, the rotundity of the 
shoulder gives place to a characteristic flattening ; and 
there is impairment of the movements of the joint. 
Along the anterior border of the deltoid is a groove 
hetween it and the upper fibres of the pectoralis 
uaajor, in which lie the cephalic vein and a branch of 
the acromio-thoracic artery. The skin of this region 
is very thick, and glides easily over the underlying 
tissues, owing to the presence of bursse, which are in 
some individuals more or less developed, a,ccording to 
the use made of the shoulder by their occupation 
or work — ^thus, by carrying a ladder or a hod of 
i&ortar, &c. 



CLAVICULAR REGION. 

The scapulo-claviculaj* articulation, often distinct 
from the edight prominence of the clavicle upon the 
acromion, forms the tip of the shoulder. 

This elevation of the external extremity of the 
ckvicle, if very much marked, may be mistaken for a 
dislocation. 

To the upper border of the clavicle is seen the attach- 
iBent along its sternal portion of the outer fibres of 
the stemo-cleido-mastoid, and along its acromial 
portion the anterior fibres of the trapezius. 

Below are the attachments of the pectoralis major 
internally^ and externally the deltoid. 

The eUwide can he felt in its whole extenXi, omx^^ 

1^ 2 
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to its subcutaneous position, and from being so e: 
is liable to fracture. Again, its structure, its c 
which intensify the shocks of indirect yiolenc 
the want of support posteriorly, all contribute U 
the frequency of the accident. 

If this fracture takes place at its centre, tl 
placement of the outer fragment downward 
wards, and inwards, is due to the weight of th 
and to the action of the deltoid, pectoralis 
and subclavius. The inner fragment is occasi 
tilted upwards, but only when the clavicular fil 
the sterno-cleido-mastoid are in action, as in re 
of the neck, the strong ligamentous attachm 
the rib (costo-clavicular), and perhaps the clai 
fibres of the pectoralis major, retaining it in 
The slightness of the displacement on fracture 
acromial and sternal extremities is also due t( 
strong ligamentous attachment. The clavi 
separated from the upper part of the axilla a 
contents by the subclavius muscle and its aponei 
behind its sternal extremity is the junction 
internal jugular vein and subclavian vein n 
closely along it; behind its upper border a 
supra-scapular vessels, which are liable to be inji 
fracture of the bone or operations upon it. 

The internal extremity of the clavicle arti< 
with the sternum by a saddle-shaped joint, pos 
an inter-^rticular fibro-cartUage, attached ab 
the clavicle, and below to the sternum an 
synovial membranes, the office of the cartilage 
to break shock between the two surfaces. Moi 
this extremity of the collar bone articulates wi 
first rib. Notwithstanding the powerful ligj 
between these points, the clavicle is liable to < 
tion anteriorly, posteriorly, and superiorly. 

With regard to the acromio-clavicular articu 
it possesses very slight movement, but is often tl 
of dislocation, which occurs after a severe fall 
shoulder, the supra-acromial form being the 
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[requent, and, if complete, the coraco-clavicular liga- 
ments are generally torn. 

It is worth recollecting that the inter-articular space 
is atnated exactly in the course of a vertical line, 
passing through the middle of the anterior aspect of 
the upper.arm ; this is useful in diagnosing the nature 
of injuries affecting the shoulder. 

ExtemaZ aspect of the shoulder, or deltoid region, — 
The deltoid muscle forms the external boundary of the 
region of the shoulder. The subcutaneous tissue con- 
tains the terminal twigs of the acromial branches of 
the descending clavicular nerves, and of the cutaneous 
branches of the circumflex nerve and artery. The 
aponeurosis of the deltoid completely covers the 
muscle, and is continuous with that of the upper arm 
and axilla, sending down septa between the bundles 
of the muscular fibres, and, passing beneath it, is con 
tmuous with the deep fascia. The deltoid itself, 
arising from the outer half of the clavicle and the 
lower border of the spine of the scapula, after the 
convergence and interlacement of its fibres, is inserted 
into the roughened surface on the outer aspect of the 
humerus. 

Immediately beneath this muscle is a large bursa, 
often multilocular, which lies between it and the con- 
vex head of the humerus and the acromion process ; 
the insertions of the supra- and infra-spinatus, and 
teres minor muscles into the greater tuberosity, and 
passing round the surgical neck, the posterior circum- 
flex vessels and circumflex nerve ; the bicipital groove, 
in which lie the long head of the biceps and the 
anterior circumflex artery ; the coracoid process, with 
the short head of the biceps and coraco-brachialis 
attached to it, a quantity of loose cellular tissue, and 
the capsular ligament. Severe blows upon the shoulder 
frequently cause efl^sion into the bursa above named, 
and render diagnosis of the precise injury extremely 
difficult, and suppuration in its cavity may \« td^r- 
takao lor disease of the articulation. In t\ie c»afe ofi 



ISO 
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efFusiou of blood into the cavity, the poet^or 1 
of the axilla will become discolotired a few Abjc 
the injury. 

Potterior a»peet of the thmdder, orKajmlar ng\ 
The portion of the head of the humerus uncc 
by mnscle can be felt in the axilla. The 




Fig 24 

A, AxillUT Brter; ; b, uilluy vuin c, eoati>.i»ncold man 
D, cancoid proaeM i, conco-acnimial linjnent r, 
cut and pnlled back o.pectoralia minor HiTongheftdu 
I, short hetd of bicepa and conco bnohmlis x, on 
Teasels and nerre , l, bead of bnmeniB seen through 
upon which is a portion of the barsa between it and the i 
x, posterior pomon of this boras between tbe delb 
soapolar musclea ; n, brachialis anticns ; o, trloepa. 

of ihe scapula is ae«Ti directly beneath the 
\a a, ftaravr in iqubcmW "^eisoT^, raii «k 
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ninent ridge in emaciated subjects, terminating in its 
>road acromion process, which overhangs the articu- 
ation« Above and below the spine are the supra- 
ind infra-spinous fossae, filled in by muscle, the 
mperior fuller than the inferior, owing to the attach- 
nent of the trapezius along the upper border of the 
spine. The inferior angle of the scapula is just 
beneath the surface, having sometimes fibres of the 
Latissimus dorsi attached to it, which muscle, as it 
sweeps forward towards the arm, forms the posterior 
border of the axilla ; occasionally the scapula becomes 
dislocated over the upper edge of this muscle, or rather 
the muscle slips beneath the scapula. 

The supra-spinous fossa contains the supra-spinatus 
muscle, between which and the bone lie the supra- 
scapular vessels and nerve, the nerve passing below 
the supra-scapular ligament and the vessels over it ; 
these vessels, after supplying the supra-spinatus muscle 
*iid the nerve, wind round the root of the acromion 
into the infra-spinous fossa, and there the important 
inosculation takes place between the dorsalis scapuke 
'^d posterior scapular, which becomes greatly deve- 
loped after ligature of the subclavian in the third part 
of its course, playing a chief part in the maintenance 
of the collateral circulation for the supply of the arm. 
In front of the scapula, between it and the ribs, is 
the subscapularis, a multi-penniform muscle, the full 
development of which gives such an appearance of 
depth to the thorax in muscular persons. Beneath 
the tendons of the muscles inserted into the greater 
^d lesser tuberosities are large bursse, occasionally 
communicating with that beneath the deltoid, and 
with the synovial sac of the shoulder-joint; inflam- 
mation or suppuration of which may be mistaken for 
S^dular inflammation or for axillary aneurism. 

The bursa between the latissimus and the scapula 
sometimes develops enormously, passing below the 
lower border of that bone, and extending TjiY^rei^^ 
heneath the subscapular muscle, or between Mt %xA^^^ 
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bone. A point of value in diagnoeiB of ttunours (^ 
this kind ia to put the httissimuB dors in action 
opposing it, by placing the hand in the amall of tl^ 

Artimlation of the showider^oitU. — ^The eUipsod*) 
articular extremity of the humerus is very large in 
comparison with the glenoid cavity, which is ornd ia 
shape, larger below than above ; and it ia BorgicaUy 
of importance to note that not only are the artictilar 
surfaces of the humerus and scapula here in contact, 
bat that the head of the bone is in immediate relatic^ 



Fig. 25.— TraiiBverse section through Right ShoiUdar-iiiiiit. 
ahowing atructurea in contain with it. 

], ctavide ; z, acromlou ; 3, Bapre-spinitnB ; 4, tnpeiim ; 5, inin- 
spinatua : 6, teres minor ; 7, terea mftjor ; 8, latiaaimna dmn; 
g, contcn-bnichi&liB anil ahort head of biceps ; 10, tendon of siv- 
Bcapnlaria blsDded with ths capanlar ligaraeot; 11, peotonlic 
majw; la, deltoid i 13, aiillftr; vessels and nerves. 

with the arch formed by the coraeoid and acrtmuMi 
processes and the coraco-acrotnial ligaments — aaif 
prozimation which is due to the action of the deltoid) 
in atrophy of which muscle there is a oonsideiabb 
int&spaoe between tbesBpomta. TW c^-^Kok^ot the 
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int is materially strengthened by fibrous expansion 
cm the tendons of those muscles which are in imme- 
IcUe contact with the articulation — viz., the supra- 
id infra-spinati, teres minor, subscapularis, and 
iceps, and by bands passing from the coracoid pro- 
ses. The synovial membrane lining the capsule is 
rolonged beneath the subscapularis muscle, and into 
le bicipital groove. 

The movements of which the humerus is capable in 
he glenoid cavity are very varied, and, with a view 
studying the action of the muscles in dislocation 
nd fracture of this bone, and in their diagnosis, may 
>e classified as follows : The humerus is raised by the 
leltoid, supra-spinatus, long head of biceps, and 
toraco-brachialis ; depressed by the pectoralis major, 
atissimus dorsi, teres major, and subscapularis; 
^ov/ght forward by the pectoralis major, anterior 
ibres of deltoid, coraco-brachialis, and short head of 
>icep8 ; drawn backwards by the latissimus dorsi, teres 
najor, posterior fibres of deltoid, supra-spinatus, and 
©res minor; rotated inwards by subscapularis, teres 
Qajor, latissimus dorsi, pectoralis major, and anterior 
ibres of deltoid; rotated outwards by the infra-spinatus, 
eres minor, and posterior fibres of deltoid. 

The great power of all these muscles upon this joint, 
teh owes its great extent of motion to the shallow 
leDoid cavity and large head of humerus, and the 
udty of its capsule, favours dislocation under certain 
ircumstances; and were it not for the bony arch 
)rmed by the coracoid and acromion processes, and 
le ligament between them, the long head of the 
ioeps passing through the capsule over the head of 
le bone and blending with the glenoid ligament, and 
le mobility of the scapula, such accidents would be 
ill more frequent. 

The anatomical position of the head of the humerus 
ith regard to the neighbouring bony structures after 
8 dislocation may be generalized thus — sub-gleifuyid, 
Hh-davicular, stib-coracoid^ stib-spinoua. 



154 SURGICAL ANATOMY 

In the condition termed mh-glenaidy the head of 
the humerus rests on the inferior border of the 
scapula, below the glenoid cavity, between the sub- 
scapularis and long head of triceps ; and the pecnliar 
numbness in the hand and arm, and frequent coldness 
and oedema in the limb, are due to pressure upon the 
brachial plexus and axillary vessels. In the wh- 
davictUar variety, the head of the bone lies below the 
clavicle, internal to the coracoid process, upon the 
second and third ribs, and beneath the pectoral mus- 
cles. In the stilhcorcusoidy the head of the bone lies 
deeply in the upper and inner part of the axilla, below 
the coraco-brachialis and pect^alis muscles. In the 
sub-spiruma form, the head of the bone lies behind the 
glenoid cavity, below the spine, and between the 
inf ra-spinatus and teres minor muscles. These may 
be regarded as the complete forms, which are, of 
course, liable to modifications. 

That portion of the bone belonging to the region 
of the shoulder — that is to say, as low down as the 
insertion of the deltoid — is liable to fracture of the 
anatomical neck, which is irUrorcapmlar^ and to frac* 
ture of the surgical neck, which is extrorcapsukr- 
In the former there is little or no displacement due 
to muscular action ; in the latter case the upper frag- 
ment is abducted slightly by the supra- and infrar 
spinatus, teres minor, and subscapularis ; the lower 
fragment is drawn inwards by the pectoralis major, 
latissimus dorsi, and teres major, whilst the deltoid 
draws it obliquely from the side of the body. 

In cases of fracture of the anatomical neck, with 
separation, it may necrose, owing to there being no 
means of vascular supply to the fragment, and, if not, 
it may be inferred that impaction has occurred. At 
any rate, whatever amount of repair does take plft^ 
is due to the lower portion of the shaft of the bone. 
In impacted fracture the axis of the bone is obviously 
altered, and there is a slight cavity beneath the 
soromion, owing to shorteimig. l!!Vi!d xs^"^ ^s^asnli^ 
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extremity unites with the shaft at about the ttoeatieth 
yetu-. 

The upper epiphysis is sometimes sepaiated in 
infants, in consequence of the carelessness of nureee 
in lifting them suddenly up by the arm, giving rise to 
most SOTioos mischief. 




Kg. 36. — Section througli head, of Hataems, and pauiiii; 
thtoagb ibo Trunk at the leTel of the third Dorsal Vertebra. 
{One-feurth.) 

I, itemnni; a, left carotid uieiy; 3, vagns nerrs; 4, inter. 
wticnlar fibro-caitilagB ; ;, olariclB ; 6, Bterno-byoid mUBcle : 
7, ctaTicU ; S, pecloralis major; 9, aiillar; vein ; to, azlUarj 
trtery ; 11, faacm behind pectoralie major; 13, pectoraJia minor ' 
(3, olavlmilar flbrea of pecCoralis major; 14, conuw-bmctiialii 
•nd biceps; 15, long tendon of biceps; i^ head of hnmeruB 
17, deltoidi 18, traniYOTBO Bcopnlar vesaels; 19, aoapola; 30 
Inbv-spinatDH mnaclo ; ar, ficiratua magnna ; 33, sub-acapnlariB , 
93, lacoad lib ; 94, Internal intercostal moBcle ; 35, levator 
coata; 96, trapezius; 37, longigsimus dorei; 38, rhomboideiu 
ni^or; 39, birentBr c«rvicia; 30, eemi-apinalia and mnltiflduv- 
^ius; 31, splBnina colli; 33, Bpinoaa procesB of aeoond dorsal - 
TBitebisi 33, third dorsal vortebn; 34, anbdaiuut ^eAn.-, -i^ 
Teiieb>I uterj: 56. phrenic nerve. (,T1lb hnioei^a W Mi^tft 
bgttaea it rotated ^neanii.) 
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The accurftte diagnosis of the nature of the 1 
after injury to the shoulder- joint is often veiy 
cult, and attention should be given to the folic 
points. First of all, it must be seen vhethei 
head of humerus ie in its place ; If fractuie be 
gosted it must be either in the sui^ical neck ( 
humerus, or its anatomical neck, the externa 
tremity of the clavicle, the acromion, or the coi 
process or the neck of the scapula — each of i 
must be carefully examined in turn. In the ab 
of either of these conditions, there is prohal 
contusion or a sprain. In the event of inflamm 



Fis. 37. — Section through Head of Homeraa and G 
Cavity, the arm being rotated oalmarda to its grwb 
tent. (One-half.) 

I, tendon of aaprs-spinBtaB 1 3, infra- episatns ; 3, delUrid ; 1 
(^□id prooees ; c, long tendon of biceps 1 6, glenoid hg. 
7, snbacapnlaris"; B, glenoid ligament, 

miachief , it must be determined whether it« Xooal 
the deltoid muscle itself, in the bursa beneati 

' muscle, or in the ecapulo-humeral articulation it 
The landmarkB already deeciibed in the gupc 

examination of the ahauVdei aie cS XXi^ ?*B^f 
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race in the performance of the operations of 
tlalioti at the shovlder-joirU, and of excision of the 

<ifthe humerus. 

mtenta of Jlapt after dUartioulation at ghotdder- 

6y tr(m»fimon. — The external flap thus fashioned 
Id contain — int^ument, the posterior fibres of 
deltoid, circumflex veseels and nerve, tendons of 
dmua dord, teres major, and teres minor ; the 
ual flap — the eubecapulari^, long head of biceps. 



»-brachialia, anterior fibres of deltoid, pectoralis 
<c, axillary vessels and nerves, and integuments. 
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SURGICAL ANATOMY OF THE AXILLA. 

Surfaos markmga and external form, — Wli< 
arm lies against the wall of the chest the area 
axillary space becomes confined, and for ana 
considerations ceases to exist ; also when the h 
is extended beyond a right angle, the head { 
into the space and obliterates its fold, but w£ 
arm is raised to about an angle of 45^ and the ] 
contract, the depth of the fold of the axilla 
marked. 

The h(mndarie8 of the axilla, which are seen 1 
the skin, are — anteriorly^ the lower margin 
pectoralis major muscle, rounded and muscu 
becoming tendinous as it approaches the hu 
po8teriorlt/f the lower edge of the latissimu 
muscle; intemaUy, the chest wall; exiemai 
arm. The axillary artery is readily felt ale 
external boundary, and may be here com 
against the bone as it lies in the third par 
<K)urse, and it will be observed that this vessel 
the course of the arm in whatever position it 
The ha>8e is formed by the integument, which 
provided with hair bulbs and sebaceous follicle 

As the axilla would, in most cases, be attacl 
gically from below, that is, from its base tows 
apex, it will be found to be advisable to desc 
relations and contents as they would be met ' 
this direction. 

Topography, — The integument is fine and 
with hsor in the adult, and containing a nui 
sudiparous glands, next the subcutaneous 
tissue, containing a good deal of reddish fai 
meebeSj next, an aponeurosiva, ^Icdfild i& contini 
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nt with the sheatb of the pectoralis major ; behind 
1 that of the latissiinuH dom ; externally with the 
ichial aponeurosis, and intemaUy with that covering 
I eerratus ma^us. On removing this aponeurosis 
I oiiUary space is opened ; a lai^e quantity of loose 
and cellidar tissue and a number of lymphatic 
ads are seen filling up the interspace between the 
nts and the arm. 







Fig. 19. — Axilla. 

joiT 

paelontUs minor! 5, coi... 

rl 6, part of seiTBtna msgnoB t ^,. Bnbscapuluis ; 8, tticsps 
fascia : q, brachialiB anticna m its fssi^ia i 10, aiillury 
ay ; 1 1, axillary vein ; 12, m«dian nerve ; 13, muBculo-cnla- 
ini aarve: 14, muaculo-spiral nerve; 15, nerve to coraco- 
icbiaiiH i 16, muse 111 o-cutaneoua nerve i 17, ulnar nerve; iS. 
leeapnlar v( BB9lB j 19, cinnuDflei vesselB 1 ao, acmmio-tharacic 



lying in this cellular tissue, and bridging across 
Q the arm to the chest, will be seen a good, mui-^ 
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nerves, the intercosto-humeral, which, in some sa 
jects, forms almost a plexus, supplying the skin of t 
base of the axilla; together with some branches 
the axillary artery, the long thoracic and itsvei 
passing downwards and forwards towards the anteri 
inferior aspect of the space, besides a consideral 
number of branches to the glands (alar thoracic). ( 
removing this cellular tissue the walls of the axilla 
space can be miide out. 

The internal or thoracic wall, slightly convex, 
formed by the first four ribs and their intercosi 
muscles, and the first five serrations of the serrat 
magnus, upon which lie the posterior thoracic nen 
the superior thoracic, and long thoracic branches 
the axillary artery, with their corresponding veins. 

The external or acapuUhhumeral wall, formed by t 
scapulo-humeral region, is the most important, as < 
it lie the great vessels and nerves in their fasci 
envelope ; and the fact of the close adherence of the 
structures to this wall of the axilla is of great val^ 
to the surgeon in the extirpation of tumours or ope 
ing of abscesses, which fortunately, as a rule, 1 
along the inner wall. On either side of the bidpit 
groove are inserted the tendons of the pectoral 
major and teres major, the latter being internal, ai 
a little higher and external is the tendon of tl 
latissimus dorsi. Lying in this groove and enclo6( 
in a prolongation of the synovial membrane of tl 
joint is the long head of biceps itself ; and most inte 
nally are seen the conjoined fibres of the corao 
brachialis and short head of biceps, the inner bord< 
of the former being the guide to the vessel; tl 
insertion of the tendon of the subscapularis, ai 
origin of the long head of the triceps. Above tl 
tendon of the teres major the lower portion of tl 
capsule of the joint is visible. 

The oM&rior wall is formed by the pectorahs maj< 
and minor and their aponeuroses, and the low( 
border of the former coverod \y^ the integumen 
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constitutes its anterior inferior margin. In the/eviale 
this margin is hidden by the mammary gland, which 
overhangs it. The position of this gland is not influ- 
enced by the movements of the shoulder upon the 
trunk, as the cellular membrane between it and the 
anterior layer of the sheath of the pectoralis major 
permits of the free motion of the muscle beneath it ; 
but in the case of scirrhus, owing to infiltration of the 
tissues, the movements of the pectoral are made with 
great pain and difficulty. On the posterior surface of 
these muscles are seen the acromio-thoracic vessels 
and external and internal anterior thoracic nerves. 

The posterior wall is formed by the teres major and 
latissimus dorsi muscles below, and by the subscapu- 
laris above with their vessels and nerves. 

The apex of the axilla may be referred to the cora- 
eoid process, though more correctly to the aperture 
between the clavicle, upper border of scapula, and 
first rib, with their muscular coverings. The cellular 
tissue of the cavity of the axilla becomes continuous 
^th that of the subclavian region at the apex by 
^veloping the vessels that pass through this inter- 
BfkBce. 

CONTENTS OF THE AXILLARY SPACE. 

The axillary /a^cice. — Although the axilla varies 
greatly in outward form during the different move- 
nients of the arm and thorax, and its various com- 
partments become reduced or increased in capacity, 
the relatio7i8 of its fasciae are constant ; and the 
^asculo-nervous cord formed by the axillary vessels 
'^nd plexus is also a constant as regards the arm and 
chest-wall. The surgeon may have to deal with 
'ibficess or growths in this region with an anchylosed 
Moulder- joint. The axillary space is, after all, in- 
separable from the cervical region, both with respect 
to its fasciae and cellular tissue, and, of course, is 
Burgically continuous. 
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The pectoralis major is covered by a strong lamina of 
fascia, which is attached to all the subcutaneous bonj 
eminences, and after assisting in forming the sharp 
anterior fold of the axilla, where it is very tough, it 
spreads out as a thinner but perfectly continuous layer, 
which forms the fascial floor of the axilla, and, covering 
the latissimus dorsi and teres muscles, passes upwards 
and backwards, becoming developed into the dense 
deltoid and scapular aponeuroses, whilst anteriorly and 
externally it is continuous with the brachial fascia. A 
deeper layer is given off at the anterior axillary fold, 
which passes upwards and forms the posterior layer of 
the sheath of the pectoralis major. The superficial 
pectoral aponeurosis sends down a process between the 
pectoralis major and deltoid, which becomes continuous 
with the costo-coracoid membrane, and supports the 
cephalic vein and some branches from the acromial 
axis. 

The middle lamina of the deep cervical fascia, after 
having split to enclose the subclavius, reunites, and is 
attached to the clavicle, coracoid process, and fascial 
covering of the serratus magnus, forming the costo- 
coracoid memh^ane, which covers in the aidllary vessels 
and nerves and clavi-pectoral triangle. Again dividing* 
it encloses the pectoralis minor; reblending at the 
lower edge of this muscle, it becomes incorporated with 
the superior pectoral fascia and the anterior fold of the 
space, forming the sibspensory ligament of the axUkf * 
most important factor in the disposition of abscess, and 
the existence of which is too frequently ignored or un- 
described; hence it completely isolates the vasculo- 
nervous cord from the anterior compartment of the 
axilla, its internal border being continuous with the 
sheath of the pectoralis minor, and its external with 
the brachial aponeurosis. 

The pectoralis minor is enveloped in a zone of loos® 
areolar tissue, which is most favourable for suppur*' 
tion. Hence the pus may exist between the pectorals, 
or below the pectoralis minor : in the former case it 
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ould " point " at the anterior border of the axillary 
)ld, or in the furrow between the deltoid and pec- 
>ralis major ; in the latter, the pus being behind, and 
Kind down by the clavi-pectoral fasciae, would have 
tendency to surround the vasculo-nervous cord and 
scend into the neck, infiltrating the cellular space, 
id ultimately find its way into the superior aperture 
• the thorax, and so into the anterior or posterior 
lediastinum. There is a great tendency for the pus 
) find its way beneath the latissimus, and burrow 
ito the subscapular fossa, whence it may involve the 
rticulation of the shoulder. In some instances the 
as will extend down as far as the brim of the false 
elvis.* 

Vasculo-riervoubs Cord of the Axilla, 

The axillary artery, axillary vein, and brachial 
lexus form a vasculo-nervous cord, bound together by 

dense cellular sheath which is placed on the outer 
rail of the space, and lying along the inner border 
f the coraco-brachialis muscle; the pulsations, of the 
rtery are felt at the apex (if the pectoralis major is 
elaxed), and at its lower portion, and in thin persons 
he cord of the median nerve is usually seen stretched 
>ver it when the arm is raised from the side. The 
course of this vessel is indicated by a line passing 
ihrough the axilla, drawn from about the centre of the 
ilavicle to the inner border of the coraco-brachialis 
Qiuscle. It lies in an envelope of nervous cords — the 
Qiedian, musculo-spiral, musculo-cutaneous, ulnar, and 
internal cutaneous. The axillary vein is very large, 
ind lies internal to and a little in front of the artery, 
Mid in ligature of the artery it is seen first, and must 
be drawn to one side. It is adherent to the cellular 
tiasue and by fascial attachment to the coracoid pro- 
cess, and if wounded is liable to gape considerably, 

* Abstract of Clin. Lect. delivered in Charing Otosa "^o^^x^aX 
by Author, 1879. Med. Time^ and Gaz* 

11 ^ 



i 
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and thus admit air, an accident which has happened 
in removing axiUtiry tumours. 

Rdatimia of axillary arten/. — In the Jirst part of its 
course, i.e., between the clavicle and the upper border 
of the pectoi-alis minor muscle, it lies beneath the 
clavicular attachment of the pectoralis major, in a 
triangle (the subdavicular), which is bounded above 
by the subclavius muscle, below by the pectoralis 
minor, and internally by the thoracic wall. Imme- 
diately beneath the pectoi'alis major is a dense fascia 
(the co8to-cor(woid membrane). In /ront of the vessel 
in this pai-t of its course lie the clavicular portion of 
pectoi-alis major, the subclavius muscle, costo-coracoid 
membniiie, and cephalic vein, and the loop from the 
outer and inner cords, giving off the external and 
internal anterior thoi^acic nerve ; externally, the cords 
of the brachial plexus; internally , the ajollary vein; 
2)08teriorly, the first intercostal muscle, second serra- 
tion of serratus magnus, and the nerve of Bell. 

The second part of the course of this vessel lies 
beneath the crossing of the pectoralis minor, and by 
dividing the remaining portion of the pectoralis major 
and the pectoi-alis minor, the whole extent of the 
vessel will be exposed. 

In front of the second poi*tion of the vessel lie the 
pectorals and inner head of median nerve ; extemallyi 
the external cord of the brachial plexus ; internally^ 
the axillaiy vein and inner cord of the plexus ; posU' 
riorly, the posterior cord of the plexus and the sub- 
scapularis muscle, separated from it by a cellular 
interval. 

The third portion of the vessel is beyond the pecto- 
ralis minor, and between it and the lower border of 
the pectoralis major by which it is covered. In /row< 
of the third portion of its course lies the pectoralis 
major; externally, the coraco-brachialis, the median, 
and musculo-cutaneous nerves; iritemaUy, the ulnar 
and internal cutaneous nerves and axillary vein ; jpo^' 
riorl^, the musculo-spiral and circumflex nerves, and 
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:, and 



the tendons of the Utissimua dord, teres major 
aubscapularia muecles. 

The brandies of the axillary artery are usually given 
off in the following order : the tlioradca saprevia, 
which runs along the upper part of the inner wall ; 
the acromio-thorncia, sending branches to its anterior 
Wall ; the long thoracic, lost on the thorax and mam- 
mary gland ; the gnhaeapuUir, which descends obliquely 
ftlong the inferior border of the subscapularis, and is 
distributed to the muscles of the posterior wall, one 




of Axillary Artery. 



Ii uillar; fascia ; 3, BEiUary orter? i 3, iatanial culaneooa nerve; 
i, eitenial thoracis aileiy (cut) ; 5, Bubaeapnl»r vein ; 6, eileniHl 
tbomcic uiery (cut) ; 7, lyinplinticB ; B, median nerve ; 9, comco- 
bnchiaJiB muscle; 10, eitomal thoracic vein. (Tim eheitli of 
tbe artery bas been reprcaented as denuded at the point oC 
ligature.) 

large branch in particular, the dorsalis scapula, pass- 
ing to the dorsum scapulffi in tbe tTmnga\e.i: \Tt.^«i:^a!L 
between tbe two teres muscles tuid \oug \\e«& <A 
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triceps ; the posterior circtimjlex passes through the 
quadrilateral sptice formed by the two teres muficleSj 
long head of triceps, and humerus, and winds round 
the neck of the humerus, supplies the deltoid, and v 
iiccompanied by the circumflex nerve and veins ; th( 
anterior circumflex, a small branch, is supplied to thif 
articulation beneath the coraco-brachialis and biceps 
and inosculates with the former. 

Thus, if the vessel be normal, the acromio-thoracii 
and thoracica suprema are given off above the pecto 
ralis minor, the external mammary about opposit< 
the middle of this muscle, and the subscapular aci 
anterior and pasterior circumflex at the lower borde: 
of the subscapularis muscle. 

Besides the large nervous trunks, branches derive* 
from them are met with passing to the muscles cover 
ing the several walls of the space. Thus, the anterio 
wall is supplied by the loop formed round the firs 
part of the artery by the external and interna 
anterior thoracic nerves, the inner wall by the poJ 
terior thoracic, the posterior wall by the subscapidai 
the outer by the circumflex and musculo-cutaneous. 

The lymplmtic glands are very numerous, and li( 
some along the course of the vessels, and some alon 
the lower border of the pectoralis major. These glam 
receive the lymphatics of the upper extremity, bacl 
and posterior part of neck, the lateral lymphatics ( 
the trunk, those of the epigastrium and anterior psJ 
of thorax, and mammary region. 

Ligature of the axillary artery, — The axillary artei 
may be tied in the first part of its course or in tl 
third. 

In the first part it is very deep and difficult 
access, but it may be reached, either by an ihcisi( 
separating the fibres of the pectoralis major and deltoi 
or by a semilunar one, extending from a little extera 
to the stemo-clavicular joint towards the coracc 
process, taking care to avoid tli© cephalic vein ; ne 
the ciavicular fibres of t\i© pectowSAS Taa^t^^^ \ssa^' 
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divided, the arm adducted, and the pectoralis minor 
drawn down. The costo-coracoid membrane, which is 
next seen on the stretch, must be opened, the cords 
of the plexus drawn outwards, and the axillary vein 
inwards, when the ligature can be passed from tvithin, 
(nUwarda. 

This operation is very difficult and dangerous, from 
the close relation of the axillary and cephalic veins, 
Wid the acromio-thoracic vessels. 
In the third part the vessel is easily reached. 
The arm is to be extended and supinated, in order 
to throw out the fold of the coraco-brachialis muscle, 
the inner border of which is the guide to the artery, 
and an incision of about three inches in length is to 
1)6 made through the integument, rather nearer the 
anterior than the posterior fold of the axilla, the deep 
fascia being scratched through and the basilic or 
axillary vein avoided ; the artery is seen lying crossed 
j>y the median nerve, and having the axillary vein to 
Its inner side, and sometimes on it ; these structures 
niust be carefully isolated, and the needle passed from 
^thirif outwards. Occasionally the vessel divides high 
np into the brachial and radial, thus complicating the 
operation of ligature. Again, after division, these 
trunks may reunite by cross branches, and the circu- 
lation continue as freely as before, unless a ligature 
be applied to each. 

On applying a ligature to the axillary artery in its 
third part the following hint may be useful : divide 
the integuments at the junction of the anterior with 
the two posterior thirds of the axilla, look for the 
axillary vein, count two nerves, and next in order is 
the artery. 

Collateral circulation after ligature of the axillary, — 
Ligature of the axillary artery in the upper part of 
the first portion of its course, above the giving off of 
the acromial thoracic, may be regarded as equivalent 
to ligature of the subclavian in t\ie third "pavt ^1 
its course (vide ** Ligature of Subc\av\Mi''Y ^^ ^^ 
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vessel be tied' below this point, the subscapular inos- 
culating with the supra-scapular and posterior scapular, 
and the long thoracic with the internal mammary and 
intercostals, are called upon to restore the circulation. 
If the ligature be applied below the giving off of the 
subscapular, the posterior circumflex, anastomoang 
with the supra-scapular and acromio-thoracic, and the 
subscapular with the superior profunda, form the chief 
collateral channels. 

Malgaigne and Tillaux have both recorded a mus- 
cular anomaly which would be likely to embarrass the 
operator; this is a sub-aponeurotic muscular band, 
which crosses the vessels obliquely, passing from the 
latissimus dorsi to the pectoralis major, and which 
might be mistaken for the coraco-brachialis. 
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SURGICAL ANATOMY OF THE ARM OR BRACHIAL 

REGION. 

>ttj/ace markings. — This region may be considered 
fi lying between a line drawn round the lower border 
f the axilla, and another round the arm just above 
te condyles of the humerus. Its general form is 
liat of a cylinder, flattened internally and externally, 
)nvex in front, owing to the swell of the biceps 
iuscle. Along the inner aspect of the biceps is a 
eU-marked groove, extending from the axilla to the 
Bnd of the elbow ; whilst a shallow groove exists 
so on its outer surface, becoming lost at the point 
' insertion of the deltoid ; beneath the skin is seen 
I the internal groove the basilic vein, and external 
» the biceps, the cephalic. The posterior surface of 
le brachial region is rounded at about its middle, 
here the greater mass of the triceps muscle lies, 
id below this point its flattened sharp-edged tendon 
rms towards its insertion into the olecranon. In 
6 inner groove lies the brachial artery, where it can 
I felt or seen pulsating, overlapped by the inner 
•rder of the biceps at about its middle, the muscle 
rming the guide to it throughout its course either 
r its deligation or compression. The surgical con- 
lerations affecting this region refer chiefly to amputa- 
>n, ligature of its vessel, fractures, and the removal 
tumours. 

Topography, — Beneath the integument the sub- 
baneous cellular tissue, divided into two laminae by 
ayer of fat, is first met with, and it is in this tissue 
it the superficial veins and lymphatics lie. 
Ihe brachial aponeurosis completely exwAo"^ >3afe 
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arm, and is thickest at the back and sides ; it is con- 
tinuous above with that covering the deltoid, axillary^ 
and subclavicular regions, and below with that cove^ 
ing the forearm, and sending processes between the 
muscles forms septa, which are attached to the 
humerus. The attachment of this aponeurosis is very 
evident laterally, where it is inserted into the condyles 
and condyloid ridges of the humerus, dividing the 
region into two distinct compartments, an anterior 
and a posterior. 

The anterior contains, successively, the biceps, im- 
mediately beneath which, in the lower half of the ann, 
is the brachialis anticus, enclosing at the upper part 
of its origin the insertion of the deltoid, and, passing 
downwards to its own insertion, covers in the humerus 
completely between the lateral margin of the anterior 
and posterior compartments. Behind, and internal to 
the biceps above, is the coraco-brachialis ; below, and 
externally, are the musculo-spiral nerve, the origins 
of the supinator longus and extensor carpi radialis 
longior. 

Lying along the inner border of the biceps is the 
vasculo-nervous cord, formed by the brachial artery, 
its veins, and the median, ulnar, external and internal 
cutaneous nerves ; the median accompanies the iartery 
throughout, lying first outside it, then upon it, and 
lastly internal. In the upper third, this vasculo- 
nervous cord lies along the inner border of the coraco- 
brachialis, having the long head of the triceps behind, 
and just on the humerus, against which the vessel is 
easily compressed ; in its lower two-thirds it lies on 
the brachialis anticus. 

The posterior aponeurotic compartment contains the 
triceps, which covers in the entire posterior surface rf 
the humerus and the musculo-spiral nerve before it 
passes anteriorly, as it lies in the musculo-spiral groove 
with the i&uperior profunda vessels, before it perforates 
the septum to pass into the anterior compartment. I^ 
sJso contains the ulnar nex^e,'w\ji<t^^\»^cce^>Masa»\n.tli< 
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anterior compartment, in contact with the brachial 

artery above. 

TluB aponeurotic investment presents, moreover, two 
BDperficial openings, by means of which collections of 
jniB or blood may become subcntaneoua, one above and 




*,Mcepgi 3, Cfphalie vein; 3, brschiiil veaaeU i 4, mascuIo-CQ- 
iMieona nerrBi 5, mridiaE nerve; 6, brachialiB sntieUB: t, ulnar 
nerrej 8, musculo- epind nerrei 9, bftsilio vein, with iutomal 
Intaneous uerves 1 lo, superioi- profunda vegaeU ; 1 1, inferior 
profnndti vessels ! 13, triceps, with fibrous Intersection. (Heath.) 

toiemal, giving passage to the cutaneoiia bTKOJ^V^a lA 
tlie miaealospiral nerve, and the otber on tti.a \D.^A!cai\ 
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aspect of the arm, giving passage to the hasilic vein 
and internal cutaneous nerve. 

A correct knowledge of the relations of the layers 
of these muscles, their aponeuroses, and the coarse 
taken by the main vessel and its branches, detenmnes 
the contents of the flaps in amputation of the upper 
arm. 

Relations of the brachial artery (above bend of elbow). 
— Its course is indicated by a line drawn from the 
junction of the anterior with the posterior two-thirds 
of the axilla, to the centre of the bend of the elbow. 
It is accompanied by venae comites, w^hich frequently 
interlace and conceal the vessel when cut down upon. 
In front of the vessel is the integument and fasciae and 
the median nerve ; externality median nerve (in upper 
half), coraco-brachialis, and biceps ; internally, internal 
cutaneous and ulnar nerves, and in lower half the 
median nerve; posteriorly, lie the brachialis anticus, 
coraco-brachialis, musculo-spiral nerve, and superior 
profunda vessels, separating the middle and long heads 
of the triceps. 

Ligature in the upper third is performed by making 
an incision about two inches in length along the inner 
border of the coraco-brachialis muscles; the subcu- 
taneous tissue and aponeurosis are to be divided, 
taking care to avoid the basilic vein ; then the internal 
cutaneous and ulnar nerves will be found on the inner 
side of the artery, the median externally, and a 
number of venae comites superficial to, and on each 
side of it. The needle should be applied from witldn^ 
oiUwards. Occasionally two arteries are found lying 
parallel to each other, or placed one over the other, the 
posterior lying very deep, the result of a high division ; 
under such circumstances it is obvious that it must 
be determined by pressure whether one or both com- 
municate with the aneurism or wound. 

In the middle third the vessel is not so easy to tie as 
might be imagined from its superficial position ; it is 
benesLth a very dense paxt oi t\v<^ l%»(s^«xA^ ota 
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overlapped by the biceps, which structure is very 
movable beneath the integuments. It is reached by 
an incision along the inner border of this muscle, the 
forearm being slightly flexed so as to relax the biceps. 
The median nerve is usually first met with, crossing 
the vessel; this should be drawn inwards and the 
biceps outwards, and the venae comites carefully 
separated from the trunk before a ligature is applied. 
In this instance, as in several others, it is advisable to 
make the incision slightly oblique to the real course of 
the vessel, as room is gained, and also a better view of 
any deviation from its natural position. The inferior 
profunda, if large, or the ulnar nerve, may sometimes 
be mistaken for this vessel. 

Branches of the brachial artery. — The superior pro- 
Jvmda is given off* generally opposite the lower border 
of the teres major, and accompanies the musculo-spiral 
nerve ; the nutritious artery enters the nutrient canal 
near the insertion of the coraco-brachialis, and passes 
downwards towards the elbow- joint ; the inferior pro- 
fynda accompanies the ulnar nerve ; the anastomotica 
magna arises on the inner side, about two inches above 
the elbow-joint, and lies between the median nerve 
and brachiahs anticus, crosses the latter, and finally 
divides into two large branches. In applying a 
ligature to the lower portion of the main trunk, 
the position of this vessel is of importance, as it is 
the chief means of carrying on the collateral circu- 
lation. 

Collateral circulation. — ^After ligature above the 
origin of the profunda superior, the posterior circum- 
flex and subscapular, anastomosing with the ascending 
branches of the profunda, carry on the circulation ; if 
heloWf the superior profunda, inosculating with the 
J^urrent branches of the radial, ulnar, and inter- 
osseous, would maintain it. 

The action of the muscles attached to the humerus 
Upon the fragments in fractures of this bone, is 
generally as follows ; — If below the insenrtivoTi o1 ^<b 
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miMcte anaciied to the bicipital groove, but above t 
iifesiHtioii of the dehoid, this musde drags the lov 
fragment ap««z^ and oatwards, whilst the fom 
sec draw the opper fragment towards the trunk. 
below the insertion of the deltoid, the action of 1 
muscks depends upcm the direction of the fracti 
— that is to sajy whether it be oblique or transvers 

Bearing in mind that the period of union of i 
shaft and its superior epiphysis is about the thirteei 
Ycar^ we have an impoilant diagnostic point, in ca 
of difficulty, between fractures immediately above i 
condyles^ separaticm of the lower epiphysis, and ( 
location of both radius and ulna backwards. If 
fracture e^dsts, the crepitation and ready reductioi] 
the bones to their normal position would distingu 
it from dislocation. Again, if instead of being tra 
verse, the fracture of the shaft be oblique, ii 
direction from above downwards and forwards, 
triceps wiU draw the lower fragment upwards i 
backwards; if oblique in a contrary direction, 
lower fragment would be drawn upwards and i 
wards by the brachialis anticus and biceps. Occasi 
ally, however, there is no displacement, in the case 
the "screw fracture," or fracture en F., which n 
take place from violent muscular action, as in thr< 
ing a cricket-ball.* 

Owing to the attachment of the flexors and ext< 
sors of the wrist and fingers to the condyles, unl 
the forearm be also put up in a bent splint, there i 
great liability to ununited fracture, as any movem" 
of the vmst would tend to displace or rotate the lo^ 
fragment. 

* Vtde case in author's practice : Lancet, May ii, 1878. 
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SUKGICAL ANATOMY OF THE BEGION OF THE 

ELBOW. 

Hwrfaoe morA^n^^.— 'This region includes the articu- 
lation of the elbow-joint, and its immediate relations, 
and presents for superficial examination four surfaces. 
Jji front a hollow is formed by the muscles attached 
to the condyles, within which lies the tendon of the 
Weeps, its maigin sharp extemidly, and flattened 
internally where its fascia is felt passing to the mus- 
cular mass attached to the inner condyle, and below 
which can be seen or felt the pulsation of the brachial 
artery ; beneath the skin are visible, particularly in 
thin persons, the superficial veins of the bend of the 
elbow. On the outer side can be felt the external 
condyle, and the head of the radius ; internally, the 
inner condyle; whilst posteriorly, nearer the inner 
than the outer condyle, is the olecranon, with the in- 
sertion of the triceps tendon. 

The mutual relations of these structures to each 
other should be carefully examined in every position 
of the normal arm, in extreme and intermediate 
flexion and extension, and in pronation and supina- 
tion of the forearm, and in cases of injury compared 
with the opposite side. In complete extension, the 
olecranon is above the level of the condyles; in 
semiflexion, on the same level ; and in flexion, at a 
right angle below the level of the condyles. 

Bend of elbow, — Topography. — Anterior aspect. — Be- 
neath the skin, which is thin, lax, and plicated, is the 
subcutaneous cellular tissue, in which He the cutane- 
ous nerves, separated from an important plexus of 
veins and lymphatics by the supei^cial aponeurosis. 
The folds in the skin are constant, and dei^iA xr^-^i 
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the several movementa of the limb being placed well 
above the interarticular spaces. These serve as useFul 
guides in operations. In fracture of the inferior 
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extremity of the humerus, the transverse fold lies 
below, or on the level with the upper fragment, and 
In dislocation it is slightly above it. The nerves 
are derived from the internal cutaneous, lesser inter- 
nal cutaneous, median and musculo-cutaneous. The 
superficial veins are derived principally from the 
radial, ulnar, and median veins, and at the inner 
border of the biceps tendon the median joins the 
basilic, by means of a large oblique branch, the median 
basilic ; and also the cephalic, by a similar branch ; 
bhe median cephalic lies along the lower border of the 
biceps. At the point of bifurcation, the aponeurosis 
of the forearm is perforated by a communication be- 
bween these veins and those accompanying the 
brachial artery, also between the superficial and deep 
lymphatics. The aponeurosis of the bend of the elbow 
is a continuation of the brachial, and is strengthened 
internally by an ofl&et from the tendon of the biceps 
[the bicipital fascia). It is this process which 
separates the median basilic vein from the brachial 
u:tery. It receives, moreover, posteriorly a slip from 
ihe tendon of the triceps, is attached to both condyles, 
tnd has a further slip from the brachialis anticus 
endon. 

Beneath the aponeurosis is the mass of muscles 
^hich form the boundaries of the space. Externally , 
rom above downwards, in order, are the supinator 
ongus, extensor carpi radiaHs longior and brevier, 
overing the lower and external part of the humerus, 
nd the external lateral ligament. IntemaXLy^ the 
ommon tendon of origin of the flexors and pronators 
f the wrist and forearm above ; and passing between 
tiese muscular masses are, externally, the tendon of 
16 biceps; internally, the tendon of the brachialis 
aticus, covering in the anterior part of the articula- 
cm, part of the head of the radius, and the coronoid 
recess. These muscles form two wedge-like troughs, 
\ the outer of which lie the musculo-spiral nerve, 
iperior profunda and radial recurrent ^eaa^ \ \x\ 
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the inner, the brachial artery, with its vensB coi 
and the median nerve. 

The brachial artery oit the bend of the elbow ] 
the middle of this space, at first superficial, and 
wards, before it divides, deep, and opposite the 
noid process forms the radial and ulnar, and h 
following relations : — In front, integument and i 
ficial fascia, median basilic vein, bicipital f 
eoctemaUy, tendon of biceps ; intemaUi/, median i 
posteriorly, the brachialis anticus. 

The lyrwphatics are both superficial and dee 
former lying upon the aponeurosis, and com 
eating with one or more large glands immediatel 
the anterior aspect of the inner condyle ; these { 
become enlarged in poisoned wounds of the i 
and indurated in constitutional syphilis. The 
lymphatics follow the course of the arteries. 

This aspect of the region is of the highest si 
importance, as, in the operation of bleeding frc 
median badlic vein, there is a chance of woundi 
brachial artery; in the event of such an ac 
occurring, either an aneurismal varix, or vj 
aneurism, or a diffuse or circumscribed trai 
aneurism, might be the result. Arterial hsemo: 
from wounds in this region can be generally con 
by extreme flexion of the arm, aided by a pad < 
or small roller. Owing to the great number of i 
lating vessels lying round the joint, there is co] 
able chance of secondary haemorrhage. 

The posterior aspect of the region of the 
presents for examination the olecranon process 
ulna, between which and the integument is a 
external to the olecranon can be felt the artici 
of the head of the radius with the capitellun 
internally a deep depression, between it and tl 
jecting inner condyle^ in which Ues the ulnar 
and posterior ulnar recurrent arteiy, passing b 
the two heads of the flexor carpi ulnaris. Tht 
pion of this nerve must \)e \K>m!b m Tcdud in rei 
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elbow-ioint, and it must be carefully separated, 
x>ked out of tlio way in the course of the opera- 
o avoid iojary. The artei; is only protected in 
aeration oy the braohialis anticus, bo that, after 
3aee are divided, the knife must be used cau- 




klic vein j 3, b«ailio vein Hnd internal entaneous nerve 1 
icnlo-Bpiral nerve j 4, median nerve j 5, brachiftl artery and 
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:U vein ; A, bicepe ; B, triceps ; c, enpinator langQg and 
Bor carpi radintis longior (the division between them is not 
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r. The great vascularity of the region of the 
yant ia, no doubt, one causa of tibe 
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attondiiig its excision, the inosculating bru 
the superior and inferior profundie, ai 
magna, anterior and posterior ulnar recur 
osseous recurrent, and radial recurrent. I 
of notice that the nutrient vessels of th 
radius, and ulna run totoards the elbow-joii 
Vertical MCtion through the elliotD-joint.- 
integument, containing the superficial 




Fi^. 34.— LoDgitudinftl section of Elbow-joint. 

i,liicepB; 2, bnchialiB anticuB: 3, muecuto-spiral □« 
tutor loDgoB; 5, snpinakiT brevie; 6, extaueor c 
longior ; 7, eit^naor carpi ulnajiH 1 8, tricepB, 

nerves already described, aponeurosis of arm 
longua, pronator teres, brachial artery and 
Tumili'ftTi nerve and musculo-spiral nerve, extc 
radialia longiox, tendon of bice^, brachial] 
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Ba[dnator brevis, fiezor carpi radialis, extensor ctiipi 
raditilis brevior, eatemal and internal lateral ligament, 
flexw Bublimia, ulnar nerve, extensor carpi ulnaris, 
flexor carpi ulnaris, anconeus, olecranon, and olecranon 
Inosa, and then the integument. 

The articulation of the elhoto-joint admits of flexion 
and extension, and, the direction of the articular sur- 
faces not being parallel to a line drawn through the 
condyle, it follows that the axis of the forearm is not 
oQOtuiuoas with that of the arm, the trochlear surface 
iKing lower down than the capitellum. The ligaments 
connecting the bonea of the joint are very strong — 
Quoely, an anterior, a posterior, and two lateral, 
whilst there is a very large synovial membrane, the 




Elg. 35-— Vertical section of Elbow. (One-half.) 



at biceps. 



lOdiBn nerve ; 3, fleioc carpi radlalia ; 4, 
mt; 5, ulnar nerva; 6, olecranon! 7. tendon 
ua ; g. extensor cupi radutlis longior ; to, 
I, TBilial nerve ; 11, supinator loagnB ; 13, 



ftmngement of which, in diseases of the articulation, 
<&asea the swelling to take place posteriorly on either 
4ida of the olecranon, and anteriorly at the bottom of 
the fold at the bend of the elbow. 

Fractures of the huttierua, in the region of the joint, 
Frequently implicate it, and are to be diatmgvu£b%\ 
from didocation by there not being the cWivge \r t\i% 
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normal relation of three bony processes — viz,, 
cranon, epicondyle, and epitrochlea. The 
condyle should be midway between the last 
the iliac crest, as the arm hangs by the side, 
tension of the forearm, the olecranon is about 
away from the internal condyle, and on the sa 
with it — ^in flexion at a right angle it is an ; 
a half away from it and below it. Almost an^ 
dislocation may exist, but the most common i 
both bones of the forearm backwards, the str 
the lateral ligaments being a great obstacle t« 
displacement. 

The dislocations to which the articulation 
elbow- joint are liable are, in the first place, 
radius and ulna, backwards, outwards, inw{ 
wards ; of the radius only, forwards and bac 
and of the ulna only, backwards. The diffic 
the diagnosis of these several conditions are f r 
enhanced from the complication with frac 
separation of the epiphyses, the union of wh 
the shaft takes place as follows: — the outer 
and both portions of the articulating extremii 
humerus at the sixteenth or seventeenth year, t 
condyle at the eighteenth year, whilst the 
articular extremities of the radius and ulr 
with their shafts at puberty. It may be " 
marked that it is not the complete dislocai 
fractures which are dificult to diagnose, but 
complete or partial. 



OF THE FOBEARM. 1 83 



SURGICAL ANATOMY OF THE FOREARM. 

Surface markings, — The front of the forearm, or 
ante-brachial region, may be described as lying 
between the lower margin of that assigned to the 
elbow and the first fold seen in front of the wrist- 
joint. In shape it is that of a flattened cone^ which 
varies in form according as the limb is pronated or 
supinated, the roundness of its lateral boundaries 
b^g due to the flexors and pronator teres on the 
inner, and the supinators and extensors on the outer. 
The bones, the radius, and ulna are capable of being 
felt almost entirely throughout the region, particularly 
the ulna, the posterior border of which is subcutaneous 
from the olecranon to the styloid process ; the radius, 
however, has its shaft thickly covered with muscles, 
and is felt with greater difficulty, and the several 
tendons of the muscles clothing them are readily seen 
on putting them in action. The radial and ulnar 
pulses are seen in the lower part, while the radial can 
be felt in the upper along the inner border of the 
mass of muscles at the radial side. 

Topography. — Beneath the skin, which is thin and 
smooth, and provided with hairs, the subcutaneous 
fascia is met with, containing a good deal of fat, in 
which lie the superficial veins and cutaneous nerves 
and lymphatics. Beneath this layer is the ante- 
brachial aponeurosis, continuous with that already 
described at the elbow. It is dense, tough, and by 
its prolongation forms fibrous sheaths for the muscles 
and other structures of the region. This general 
ante-brachiaJ aponeurosis may be considered as form- 
ing into two chief compartments, attached laterally tjc^ 
theradizz^ and ulna; thus the anterior \& \Ks\mdL<b^\s^ 
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the anterior lamina, the anterior surfaces of the radius, 
ulna, and interosseous membrane, and the posterior by 
the posterior surface of these bones and the inter- 
osseous membrane, and by the aponeurosis. 

The anterior of these compartments contains, from 
the surface to the interosseous membrane, the integu- 
ment of the forearm, aponeurosis, the radial vessels 
and nerves, lying in a cellular interspace between the 
radial and ulnar mass of muscles, pronator teres as 
far as the middle third, palmaris longus, £exor carpi 
radialis and ulnaris, on the inner aspect, and the 
supinator longus, extensor carpi radialis, longior and 
brevior, on the outer aspect, beneath which muscles 
are the supinator brevis, the flexor sublimis digitorumr 
median nerve, and ulnar vessels and nerve, flexor pro- 
fundus, and flexor longus pollicis, lying on the bones 
and interosseous membrane. In the lower third, the 
tendons of the muscles passing to the wrist lie over 
the pronator quadratus, and upon the membrane itself 
the anterior interosseous vessels and nerves. 

The posterior compartment contains from the surface 
to the bones the extensor communis digitorum, slightly 
covered in above by the extensor carpi radialis longior, 
and lower down, lying along the extensor carpi radialis 
brevior, extensor minimi d^ti, extensor carpi ulnaris, 
and anconeus. The second layer comprises the exten- 
sor ossis metacarpi, primi and secundi internodii 
pollicis, the extensor indicis, and the posterior inter- 
osseous vessels and nerves. The extensors of the 
thumb will be seen to form a sort of spiral round 
the lower part of the radius ; they are enclosed in a 
sheath which is very liable to be the seat of severe 
tenoHsynovitis, especially met with in reapers and 
labourers. 

Relations of the radial artery in the forearm, — Sup- 
posing the vessel to be normal, a line drawn from the 
middle of the bend of the elbow to the inner side of 
the styloid process of the radius represents its course 
in the upper third ; it is conceaXfe^Vj ^iJaa ^Aj^g^ of the 
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an|anator longuB, and lies on the tendon of the bkepe, 
uid in a bed of fat and cellular tissue, in relation 
with some muscular branches of the musculo-Bpiral 
Derre, and on the supinator brevis. In the middle 
tJiiid it lies between the tendons of the flexor carpi 
ladialis and supinator longus, having the radial nerve 




^. 36. — Section through the Middle of the Right Forearm. 
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the same tendons on either side, whilst it rests upon 
the flexor longus pollicis, pronator quadratus, and 
radius. It is accompanied throughout by vense comitee. 

To tie tlie radial artery. — ^The vessel is readily 
secured throughout its course, and any incisions made 
through the integument along the margin of the 
supinator or its tendon would reach it, but its deliga- 
tion on the upper third is only required in cases of 
wound, which, in such instances, would be enlarged, 
and the vessel tied above and below the point of 
injury. The vessel is liable to several irregularities, 
the most common of which is a high origin from the 
brachial, when it lies often merely subcutaneous and 
can be seen pulsating throughout its course. 

Relations of the ulnar artery in the foreofrm,-- 
Arising at the bifurcation of the brachial, it runs 
obliquely downwards, on the ulnar side of the arm 
towards the radial side of the pisiform bone, and in its 
upper third it is covered by the pronator teres, flexor 
carpi radialis, palmaris longus, and flexor sublimis, 
and having on its inner side the flexor carpi ulnaris, 
on its outer the flexor sublimis, and resting on the 
brachialis anticus. In the lower two-thirds, it is 
covered in by the fasciae ; on its inner side are the 
flexor carpi ulnaris and ulnar nerve, on its outer the 
flexor sublimis, and it rests on the flexor profundus ; 
vense comites accompany it throughout. This vessel 
occasionally arises high up, when it also lies im- 
mediately beneath the integument and fasde, un- 
covered by muscles. The same remarks, with regard 
to tying it in the upper third of the arm, i^ be 
made as have been in the case of the radial. It is 
very difficult to secure in its upper third, owing to 
being so covered in by muscles. 

The nerves of the forearm are cutaneous and deep, 

the former being branches of the external and internal 

cutaneous as far as the wrist, of the lesser internal 

cutanequa and musculo-spiral, and in the lower third 

of the ulnar and radial. 
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The musculo-spiral enters the forearm between the 
hrachialis anticus and supinator longus, and after 
breaking up in the supinator brevis is distributed to 
the extensors and supinators ; the median enters the 
forearm between the two heads of the pronator teres, 
and is accompanied by a vessel, the comes nervi 
mediani, which is occasionally of considerable size, 
and may form one of the chief supplies to the palm ; 
the ulnar enters the forearm between the two heads 
of the flexor carpi ulnaris, and accompanies the ulnar 
artery. 

In aTTvputation through the upper third of the fore- 
a/rm the flaps would contain the structures asfoUows ;— 
In the anterior, integument and superficial veins and 
nerves, the flexor carpi radialis, supinator longus, 
palmaris longus, flexor carpi ulnaris, extensor carpi 
radialis longior, pronator teres, flexor sublimis and 
profundus, and the radial, ulnar, and anterior inter- 
osseous vessels and nerves. The posterior, the extensor 
carpi radialis brevior, supinator brevis, and the ulnar 
and common extensor of the fingers, with the poste- 
rior interosseous vessels and nerves, integuments, and 
superficial veins and nerves. The vessels requiring 
ligature are the radial and ulnar, which will be found 
just beneath the integument, the anterior and posterior 
interosseous, which retract along the interosseous 
membrane, and perhaps the comes nervi mediani. 

In performing the flap amputation the bones should 
be placed midway between pronation and supination ; 
and, in cases of simple fracture of one or both bones, 
the same position! must be maintained, as they are 
then most nearly parallel and furthest separated from 
each other, and there is less chance of any union 
between them. Moreover, owing to the tendency to 
motion that exists between these bones, a false joint 
may be the result unless accurate adaptation and 
peiHFect rest be maintained. 

The /ractures which occur in tli© ioTeaxta. «jc^ \^d£^rj^ 
affecting either one or both .bones and. t\ife\s YCQC«a»R»». 
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If the coronoid process be fractured — a rare accident^ 
dependent on muscular action or dislocation — that 
amount of flexion performed by the brachialis anticus 
is necessarily lost ; symptoms of fracture of the olecra- 
non are obvious, and the powerful action of the triceps 
in separating the fragments accounts for the rarity of 
bony union ; moreover, the articulation is generally 
opened. If the neck of the radius be fractured, a 
result of direct violence, the diagnosis is obscure, and 
must be deduced from the want of power of voluntary 
pronation and supination. 

The action of the muscles of the forearm upon frag- 
ments is well marked in such a case as fracture of the 
shaft of the radius alone. Thus, supposing it broken 
about its centre, the upper fragment is drawn f orvraurds 
by the biceps, inwards by the pronator teres; the 
lower fragment is pronated and drawn downwards and 
inwards by the pronator quadratus, and its styloid 
process tilted upwards by the supinator longus. In 
fractures of both bones the action of the muscles often 
causes great deformity. 
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SURGICAL ANATOMY OF THE REGION OF THE 

WRIST. 

Swrface markings, — Beneath the integument are 
seen the cutaneous veins and the tendons of the 
muscles acting on the wrist and fingers, the anterior 
>nes being most evident in flexion of the hand or 
denching the fist, especially the palmaris longus and 
iexor carpi radialis ; the posterior, in extension of the 
ivrist or fingers, and in extension of the thumb. The 
[)06ition of the styloid processes of the radius and ulna 
san be felt, the former lower down than the latter ; 
iihe relation of these processes, however, is altered 
luring pronation and supination. In front of the 
styloid process of the radius is the root of the thumb 
md prominence of the scaphoid, and on the inner side 
s the pisiform bone, with the tendon of the flexor 
iarpi ulnaris attached to it. The pulsations of the 
?adial and ulnar arteries can be easily felt and 
generally seen : the former on the radial side of the 
Iexor carpi radialis ; the latter on the radial side of 
ihe flexor carpi ulnaris. 

Topography, — Beneath the skin is the subcutaneous 
iellular tissue, free from fat, and lying in it are the 
mtaneous vessels, nerves, and lymphatics. The apo- 
leurosis is a continuation of that forming the sheath 
)f the muscles of the forearm, which is remarkable at 
;he wrist as being very strong, and aflbrding special 
channels for the passage of the tendons of the muscles 
)f the forearm. It consists of two portions — an ante- 
ior, very thick and strong (anterior annular liga- 
nent); continuous with the deep fascia of the forearm, 
virhich is attached to the pisiform, unciform radius, 
scaphoid and trapezium^ receiving an exl^8Jl^\Q»TLC^'l^l^<^ 
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tecdon of the palmaris longnB, ajid forming eui arch 
between the thenar and hypothenu- regions ; and a 
poeterior, dense, and fonn^ of circular and longi- 
tudinal bundles of tissue attached to the ulna, cnnei- 
form, pisiform bones, to the radius, and to the several 
eminencee on its dorsal aspect, which separate tbe 
eztenscn* tendons, and thus form six compartments, 
each Uned with a separate synovial membrane. 

Anterior region of wriat. — The firat layer of Btroc- 
tures beneath the integument and aponeurosis o{ the 
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lunar bone \ 6, sheath (or flexor csrpi isdialia ; 7, radial origin 
of aounlar ligameot -, S, la, Eheatb for extensor obbIb metacaipi 
and primi mtemodii pollids i ^, radial Teaeela; 11, oa maginm; 

13, aheath of extenaor secnndi intarnodU pollicia ; 13, aophmili 

14, aheath of extensor carpi radialia, longior and tn^Tiori IJ, 
shsath of extensor comnmoi 9 and indimtor; 16. semiliinari 17, 
onoiform; i3, 31, cuneiform; i^, aheath of extensor ,mIiM 
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wrist, followed from the radial towards the ulnar 
side, cooeiBts of — the supinator loogus, the ndinl 
rassels, the flexor carpi ladialis »a.d ^almariE longus, 
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former of which perforata the denser portian of 
HTiniila.r ligament, the ulnar vessels and nerve, 
the flexor carpi ulnaris. All these tendons have 
krate sheaths, derived from the annular ligamettt 
aynovial membranes. The second lajer consists 
tl^ fiezor anblimia, enveloped in synovial mem- 
ne, and the median nerve, with its aocompanying 
iry. The third consists of the flexor longus poUicis 
. the flexor profundus digitorum, having their 
ovial sheaths in common with the superfict^ flexor, 
1 dose on the bone are the carpal branches of the 
ial and ulnar. 




•hturis loD^ns ; x, flexor catpiB rsdialie ; 3, ndial veuels i 

mpinator lonzns 1 j.radiuB; 6, eitenBo -- — a...... 

•itoDBtW carpi radiBliB brevior ; B, eit 

MSphoId; 10, extensor conunniua digitomnij 11, Bemi-ian&ri 

.eitenaor minimi digitl; 13, cuneiform 1 14, BitenBor carpi 

D"^ : '4i pisifarm ; 16. ulnar vesBsla and nerve : 17, Sezor 

r^ uhlans; 18, fle^"*" >"^"n ™!«i.«.- j?..;*;. — ^^*^^.^ 

nular ligament. (Tl 

imfignred Apace. ) 

R« posterior region. — Between the skin of the 
k of the hand and the fascia are a number of 
erficial veins and cutaneous nerves, derived from 
radial and dorsal branch of the vihiax. '&«\i»a!Ca. 
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these is a strong fibrous membrane, apparently con- 
tinuous with the dorsal portion of the annular liga- 
ment. There is a deeper layer, covering the bones 
and interossei, which is blended with the palmai 
aponeurosis laterally ; the dorsal tendons pass between 
these layers. Beneath the annular ligament are the 
six compartments for the following tendons, beginning 
on the radial side: — (i) extensores ossis metacarpi 
and primi intemodii pollicis; (2) extensores carpi 
radialis, longior and brevior; (3) exteYisor secundi 
intemodii pollicis, crossing the two last mentioned 
very obliquely ; (4) extensores digitorum and indids; 
(5) extensor minimi digiti ; (6) extensor carpi ulnaris. 

The tendons of the extensor muscles, having arrived 
at the metacarpo-phalangeal articulation, receive the 
tendons of the lumbricales and interossei, whilst at 
the first pharyngeal joint they divide into three fas- 
cicuH, the central one being inserted into the base of 
the second phalanx, and the two lateral, passing on 
and reuniting, are inserted into the base of the 
ungual. They have no distinct synovial sheaths. 

The radial artery at the wrist can be felt or seen 
beating between the tendons of the flexor carpi radi- 
alis and supinator longus, where it is quite superficial 
and easily secured. Accompanied by venae comites,it 
winds round the outside of the wrist, to gain the first 
interosseous space, tvhen it enters the palm between 
the two heads of the first dorsal interosseous, and is 
crossed by the extensors of the thumb. It is readily 
secured at the base of the well-marked hollow formed 
by these muscles. In disarticulation of the metacarpal 
bone of the thumb it stands a chance of being divided, 
but if the knife be kept close to the bone it can be 
avoided. The most important branch of the radial is 
the superficial volar, which ordinarily lies subcutane- 
ously, and completes the superficial arch. The other 
branches given off at the wrist supply the carpus and 
dorsal aspects of the thumb and first finger. 
2%e ulnar artery (jA fhz wrist Wa^, mth its vena 
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comites, on the radial side of the flexor carpi ulnariB, 
and with its nerve to its inner side. 

Artieuiationa of the wrutjotnt.— These are the in- 
ferior radiivulnar, the radio-carpal, which exist be- 
tveen the lower end of the radius, and the scaphoid, 
and semi-IumLT bones. The synovial membrane of 
thig articulation is also extended over the cuneiform 
We and the inter-articutar fibro-cartilage between 
the idna and that bone ; the inter-carpal and carpo- 
metacarpal joints, which include the anterior articular 
BOifaces of the cuneiform, semilunar, and scaphoid, 
llie entire unciform, os magnum, and trapezoid, mtb 




% 39.— Section of Garpiui, through tike Middle. CTwo-thirds.) 

■i hjpotheQU' masdee; 2, pRlmoriB brevis; 3, nlnar tsssgIb and 
Qtsire; 4, flexor fiublimifl and profnndDa ; 5. median nerve; 6, 
flexor loagne poUicia ; 7, flexor carpi radialis ; S, thtjiiai: mnscles ; 
9, haee of flret metacarpal bone; lo, extensor oseia melacarpi 
pdticiei II, trapezium) la, extenaor primi iutemodii pallicid; 
13, radial TesseU t 14, erteoear carpi radisiis longior ; 15, tra- 
pezoid j 16, external carpi ladialie toevior ; 17, oB magnum : i3, 
exteneer indLcie; 19, extensor commnnie di^l^mm; 30> unci- 
loim ; 21, extensor minimi digiti ; xx, extensor carpi ulnaria. 

tlie bases of the four inner metacarpals, have a common 
Kjrnovial membrane, whilst the pisiform and the tra- 
pezium have one each. Of these articulations the 
most important to the surgeon is the radio-carpal, as 
dislocation of the hand and carpuH Eiom tV« -cs&MSi^ 
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either backwards or forwards, takes place here. More- 
over, amputatioa is occasionally performed at this 

Fracture of the radius just above the articulatioD 
(CoUea'e fracture) is almost always transverse, and in 
young subjects the lower epiphyms is occaaionally 




Fig. 40. — Longitudinal Motion ot th« Wtiet-Joiut, thnmglitto 
EUdiiu kod Middle Finger. (One-half.) 

I, eztntBor primi* Intemodil poUidg; a, Bemi-lniiftr bone; i "* 
magnum ; 4, middle metatanal bone ; 5, flist phaluu ; 6, stico"° 
pluUanx; 7,pniiittlor qiudntna 1 S, (umalaT liguoent ; ^tdivctn' 
polUdt. 

separated. In these injuries the deformity is weB 
marked; the combined action of the supinator Iojigu>> 
exteoBoa oi thumbj and r&die\ oste'awsn of the misv 
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es the lower fragment to ma«ke a partial rota- 
on its transverse axis. 

1 examining the lower end of the forearm, in 
3 of injury, it must be remembered that the head 
le ulna is prominent in pronation^ and its styloid 
&as in supination, owing to the rotation of the 
IS at its inferior Kidio-ulnar articulation. 
mpiUation at the wrist-joint may be performed 
)r by a semilunar dorsal flap, and an anterior, 
led from the palm, or by rectangular flaps. The 
e may get notched against the pisiform bone, so 
some Httle neatness is necessary in avoiding it. 
styloid processes of the radius and ulna require 
)val, and the vessels which would be ligatured 
the superflcialis volse, some branches of the ulnar 
dm, and perhaps an abnormal median. 
3r the operation of excision of the joint, an accu- 
knowledge of its component parts and relations 
the utmost importance, as this excision, like that 
le ankle, reduces itself to an anatomical problem 
z., to remove the disease, and at the same time to 
drve to the hand the tendons passing from the 
to it, and if possible to retain their functions. 



O 2 
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SURGICAL ANATOMY OF THE HAND. 



PALMAR REGION. 

Surface markings. — ^This region extends from the 
.wrist to the web of the fingers. It is concave, and 
presents two muscular eminences : one on the radia 
side, due to the mass of muscles acting on the thumb 
called the thenar prominence, and the other due t( 
muscles of the little finger, the hypot^ienar. Tbi 
intermediate space is marked by several furrows, in 
dicating the more marked fiexions of the hand, one 
which, the oblique central one, lies almost in tb 
course of the supei*ficial palmar arch. The deep pahna 
arch may be referred to the surface marking, by aJ 
imaginary line drawn between the centres of thoe 
circles which form the bases of the thenar and hype 
thenar eminences. The root of each finger present 
a longitudinal depression, placed in front of the si) 
perior extremity of the first phalanx. The bifurci 
tion of the digital vessels takes place a little neaie 
the palm than the web of the fingers, and thei 
course is subsequently along the under lateral aspecl 
of the digits. 

The skin is very thick and adherent and very sens 
tive, notwithstanding the horny condition it acquiK 
in those who have much manual labour, and it is fu] 
rowed by ridges, in which lie the orifices of the swei 
ducts. The great vascularity of the skin of the paL 
predisposes this region to the occurrence of erecti 
tumours. 

Topography, — ^The subcutaneous tissue is full < 
lobulated fat ; beneath the fat and cellular tissue 
the paJmsLT fascia, partic\x\ac\^ cXiXoiv^ m its centr 
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scdculus, ftnd into the posterior portion of whicli is 
seirted tlie palmaris longuB, opposite the heads of the 
etacarpal bones it divides into four slips, which slips 
■Mnselves divide into two processes, attached to the 
fes of the first phalaiis, giving passage to the flexor 
DdoDs, whilst the intermediate spaces transmit the 




nferior (old; 2, middle fold ; 3, enperiorfold; 4, olnur artery ; 
, nidial arl^ry; 6, saperfldalie toIes; 7, deep potmar arohi 8, 
nperficial p&lmar arch. 

;ital vessels and nerves. Vertical septa pass down 
i divide the central set of palmar muacloafTO'ai^Xl&.'f 
mar and bjrpotbenar, the expanaion ol ^ihfe ^al^ii&x 
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fascia covering which is very thin. It will be observed 
that there is a great difference between the superficial 
and deep surfaces of the fascia; the former being 
rough and coarse, whilst the deep is polished and 
shining, owing to the reflection on to it of the bursal 
tissue of the sheaths of the tendons. This palnrnr 
aponeurosis is frequently the seat of contraction which 
implicates the fingers. The little palmaris brevis 
muscle is attached to the skin and ulnar portion of 
the central portion of the aponeurosis. 

On removing the palmar fascia the underlying 
structures are met with in the following order, dissect- 
ing down to the metacarpus. Commencing with the 
thenar eminence, beneath the fascial covering, lie the 
superficialis volse artery, abductor pollicis, opponens 
pollicis, and radial head of short flexor of thuinh, 
tendon of flexor longus pollicis, ulnar head of flexor 
brevis pollicis, princeps pollicis, and radialis indids 
arteries, metacarpal bone of thumb, trapezium, and 
tendon of flexor carpi radialis. 

In the middle segment of the palm, between the 
central fasciculus of the palmar fascia and the anterior 
annular ligament, with which the fascia is continuous, 
lie the superficial palmar arch and its digital branches, 
and the ulnar nerve, the median nerve, with its digital 
branches, the tendons of the flexor sublimis and pro- 
fundus digitorum, with which latter are associated the 
lumbricales (these muscles enclosed in their synovial 
sheaths), lie under the annular ligament, next a layer 
of fibrous tissue separating these from the deep arch, 
the deep branch of the ulnar artery, the adductor of 
thumb and interossei, whose tendons, with those of 
the lumbricales, pass into the general dorsal aponeu- 
rosis, and lastly, the metacarpus. 

Beneath the palmar fascia of the hypoihefriar emi- 
nence lie the palmaris brevis, some cutaneous vessels 
and nerves, the abductor and flexor brevis, Tm'm'Tni 
digiti, the commencement of the superficial palmar 
Brcb, with its accompanymg \i\aai T^aT^^^ cs<^Y^tl<sqs 



OF THE HAND. 1 99 

minimi digiti, deep branch of ulnar artery and nerve, 
and fifth metacarpal bone. 

The metacarpal bone of the thumb articulates with 
the trapezium by a saddle-shaped surface, and its shaft 
is considerably curved anteriorly ; and in amputation 
at the metacarpo-trapezial joint, the secret of sepa- 
rating the bone neatly consists in abducting it forcibly 
and dividing the lateral ligaments, of which it is better 
to cut the inner one first. There are several methods 
of performing this operation, but that should always 
be chosen which will leave the greatest amount of 
opposing structure ; as the muscular pad, resulting 
from the flaps, even though it loses its bony support, 
is of great importance when the hypothenar mass of 
muscle is intact, as it will in a great measure retain 
the power of approximation. Care must be taken to 
avoid wounding the trunk of the radial artery, as it 
passes between the two heads of the first dorsal in- 
terosseous muscle, if possible. The metacarpal bones 
of the fingers, having a common synovial membrane 
with their carpal bones, ought, if possible, to be re- 
moved without disarticulation, owing to the liability 
of general suppuration. There is some little difficulty 
attending amputation of the fifth metacarpal bone, 
owing to its double articulation with the os unci- 
forme. 

Synovial membranes of the palm, — ^These sheaths 
for the flexor tendons are arranged thus, generally : — 
I. That of the flexor longus pollicis, which extends 
from the extremity of the thumb to about half-an- 
inch above the annular ligament. 2. That common 
to the tendons of the flexor sublimis and profundus 
digitorum. It extends from about half-an-inch above 
the annular ligament, and is separated from the pre- 
ceding by the median nerve. It expands in the palm, 
and has three prolongations ; the two first are asso- 
ciated with the tendons of the index and middle 
fingers, and the third is common to the t^TLd.Qtk& oil 
the img and little £nger8. 
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Palmar a^«ceM.^ Abscess in the palm, unless opened 
early, is liable to spread up tbe arm, along the sjsa- 
vial sbeaths of the muscles, by passing beneath the 
annular ligament, the escruciating pain attending it 
being due to the tenseness of the palmar fascia. In 
opening collections of pus in the peJm, the poeitvsk ti 
the paJmar arch must be recollected, and the knife 
should be entered upon the head or neck of tlte 
metacarpal bone, and not between the fingers, so that 
the bifurcation of the digital artery may be avoided. 

The g^perjicial palmar arch is formed by the uloM 
artery, whidi enters the palm on the radial side of 
the pisiform bone, and lies beneath the palmaria tmris 



1, b;n>otheiiar muscles ; a, 5, 9, 13, Heior tandoDs in the abealb; 
4, 6, II, Inmbricalea ; 8, volar aponenroBis; 10, 14, deep yDl»r 
apouenrosiaj 3, 12, anterior cajpal ligsmeot; 16, 17, 18, inter- 



and on the annular ligament. The ulnar nerve is on 
its inner side, and it is accompanied by vene comites, 
opposite the position of tbe intercarpal articulation, it 
sends a branch to join the deep arch, accompanied 
by the deep branch of the uhiar nerve, pene^ting 
between the abductor and flexor brevis Tninirrii digitL 
At about this point tW ea^T&deX wwAi. commences; 
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its convesity being forwards, and extending to, and 
gradually lessening as it approaches, the interspace 
between the ball of the thumb and the index finger, 
where it anastomoses with the superficialis volse, and 
thiis completes the arch. It supplies the opposed 
surfaces of the index and middle, of the middle and 
ring, and the entire httle finger. The digital branches 
arise from the arch by short common trunks, branch- 
ing in the web of the fingers, and at this spot com- 
municating branches are given off to the deep arch. 
The supeiScial arch is covered by the skin, subcu- 
taneous cellular tissue, and by the palmar fascia, and 
is posteriorly in relation with the superficial and deep 
flexors, and the digital branches of the median and 
ulnar nerves, the lumbricales and bursal tissue of the 
flexor tendons. 

The deep pcdmar arch is f ormedf by the radial artery, 
which enters the palm by the first interosseous space, 
between the two heads of the first dorsal interosseous 
muscle, and takes a direction from without inwards, 
nearly transversely, beneath the flexor brevis and 
adductor polKcis — where it gives off the princeps 
poUids and radialis indicis, which supply the thumb 
and radial side of the index finger — ^towards the base 
of the metacarpal bone of the little finger, at which 
point it anastomoses with the deep branch of the ulnar. 
It gives off interosseous branches and perforating 
branches, which pass backwards between the mus- 
cular fibres of the three inner interossei, and inoscu- 
late with the dorsal interosseous branches. The arch 
is completed by its inosculation with the communi- 
cating branch of the ulnar artery. 

The stmctures which lie between the deep and 
superficial arches are, the flexor tendons of the fingers 
and their sheaths, the lumbricales, part of the flexor 
brevis poUicis, and the muscles of the little finger. 
The deep branch of the ulnar nerve accompanies the 
deep arch. Beneath it are the carpal ends oi t>Vi<^ 
metacarpal honea and the interossei mwaic^)^. ^"^^ 
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deep arch is situated about half-an-incli nearer the 
wrist than the superficial arch. 

In wounds of the palmar orcA, if ligature of tk 
ndial and ulnar fail, the circulation is probaUj 
carried on by an enlarged anterior interosseous ta 
comes nervi mediani, and ligature of the braclwl 
must be had recourse to. Owing to the introdnctjon 
however, of antiseptics and Esmarch's bloodies 
method, a dissection should be, if possible, made dawn 




Fig. 43. — Anterior Aspect of Fingera. 

I, 3, laleral ligaments ; 3, fleior profuDdus digiComm ; 4, fleiof 
HubliitUB I 5, cut edge of theca \ £, Bheath of nexore ; 7, point of 
canuuencement of theca; S, crossed fibres of theea; 9, digiUl 
BBrVBH ! lo, digiUI veesela ; 1 1, termination ot digital TOwd* 
and nervB ; ix, 13, actangeroent of veina. 

to the injured vessel, and its bleeding point second 
by a double ligature, as in any other part of the body 
{vide case by Author : Lancet, Oct. 1883). 

Bursal swellings are commonly met with in aasooift- 
Moa with the synovial BheeAiha c£ ^b» %!«snc ^nsdoiu 
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rhe palm, and generally communicate beneath the 
ular ligament, with the continuation of these 
iths in the forearm. 

n the>^«-a the skin ia very thick, particularly on 
palmar aspect, highly vascular, and freely supplied 
hi nerve-fibres. The subcutaneous tissue contains 
)od deal of fat ; beneath this tissue is the sheath 
heca of the flexor tendons, an osseo-fibrous canal, 
ned by the phalanges and a dense tube of fibrous 
lie, disposed in circular and oblique bands, very 
I immediately opposite the flexures, and perforated 
he roots of the fingers for the passage of vessels 

cellular tissue. The sheath is very thin on the 
nar aspect of the ungual phalanx, and purulent 
itration into it is common at this point. The 
or tendons which lie in the sheath are those of the 
or sublimis {perforatiis), attached by two slips to 

sides of the second phalanges, and those of the 
or profundus (perforans), which divides them, and 
iserted into the base of the ungual. The canal is 
d with a synovial membrane, which is reflected 
to the tendons. Slender tendinous filaments, 
ed vinciday connect these tendons to the walls of 
canal. On the dorsum there is a strong aponeu- 
s formed by the extensor tendons, further 
ingthened by the expansion of the interossei and 
ibricales. The common extensor passes on to the 
)nd phalangeal articulation, opposite which it 
des into three fasciculi, the central one being 
trted into the base of the second phalanx, whilst 
two lateral slips reunite and pass on, to be inserted 
» the base of the ungual. 

he synovial sheaths of the flexor tendons of the 
mb and little finger communicate with the common 
ith, whilst those of the other three do not, a fact 
ch accounts for the greater frequency of suppura- 
. in the common sheath when whitlow occurs in 
er of them, 
n excision of the phalangeal artic\]i\a\ivoxk& \^ S& 
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□eceseary to retain as mucli aa poesible of the d««i! 
aponeuroaie, in order that the power of extenBioD may 
be afterwards preserved. In dieartieidation <d a 
phalanx, it must be remembered that immedistel; the 
lateral ligament is divided the joint is <^)ened, and 
that this lateral ligament does not coincide with the 
palmar fold of the digit, bnt is a little in &ont of it, 
BO that the guide for eaterin^ the koife is the second 
fold in the sldn seen on the dorsal aspect of the 
jcunt. 




Fig. 44. — Doml Aapect of Fingers, (Ono4hird. ) 

a, i^fital articulations and their corresponding skin folds ; 3. 4- 

"' — ■ "— *- - ommon eiteosor tendon i f ' ' "'" 

; 8, splitting of eEteneer ts 



The vegaels supplpng the fingers, with the thumbi 
are derived from the digital biancheB of the radial 
and ulnar arteries. The arteries anatcanoae very 
tredy in the pulp and matrix of the naiL The veiiu 
aacomjMiy the arterves &\i& "^a^ y:i^An!»:l-j , and form 
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considerable plexus, passing along the back of the 
rer& into the veins of the back of the hand. 
Hie digital nerves are derived from the radial 
lian, and ulnar. The branches of the radial are 
plied to the posterior surfaces of the thumb and 
ex, middle, and ring fingers; those from the 
lian to the palmar surfaces of the same digits, and 
se from the ulnar to the inner half of the ring and 
h sides of the little finger. 

yialoccUion of the first phalanx of the thumb is 
Lcult of reduction, and if reduced, of being main- 
led in position, owing to the great power exerted 
bhe mass of muscles forming the ball of the thumb, 
. to the fact that when the phalanx lies on the 
sal aspect of the metacarpal bone^ the narrow head 
.he latter becomes constricted by the two terminal 
uihments of the flexor brevis pollicis, the tendons 
vhich are further strengthened by the conjoined 
)rtion of the adductor and abductor. 
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CHAPTER V. 

SURGICAL ANATOMY OP THE ABDOMEN. 

On commencing the surgical anatomy of the ahdoxnen, 
it is advisable to point out the relations of the con- 
tents of this cavity to the surface of the body, considera- 
tions of importance to the surgeon as aids to diagnosis. 
Relations of the viscera to the abdominal partetes,— 
In order to facilitate the description of the abdomen, 
it can be mapped out by certain arbitrary lines into 
nine regions, to which the contained viscera can be 
i*eferred — a method of reference of considerable use 
in a certain way, but of no great value as bearing 
upon the subject of Surgical Ajiatomy, properly so 
called.* These lines are vertical and horizontal, and 
must be regarded as traces of planes, which pass 
entirely through the body ; the vertical passing from 
the seventh costal cartilage to the middle of Poupart's 
ligament, on either side, and the horizontal through 
the level of the ninth costal cartilages, and crests of 
the ilia. The regions thus indicated are called the— 

Right hypochondriac. Epigastric. Left hypoohondiiAC. 

Right lumbar. Umbilical. Left lumbar. 

Right iliac. Hypogastric Left iliac. 

The epigastric region contains the left lobe of the 
liver, part of the anterior surface of the stomach with 
the oesophageal and pyloric orifices, the gastro-hepatic 

* For a detailed account of the relations of the viscera to the 
surface and each other, the reader is referred to Prof. Braune's 
**AUmb ot Topographical Anatomy after sections of frossn bodies.** 
(TnoBUted by Author.) 
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nentum, and the foramen of Winslow. As relations 
• the foramen of Winslow, anteriorly, are the hepatic 
•tery and the hepatic duct ; in the middle, the cystic 
id commencement of the ductus communis chole- 
)chus ; posteriorly, the portal vein, the sympathetic, 
id right vagus nerve. Behind the stomach is the 
3ser bag of the peritoneum, second and third por- 
ous of the duodenum, the pancreas, coeliac a:sis and 
i branches, the superior mesenteric artery and solar 
exus, the aorta and vena cava, and vertebral column. 
The right hypochondriac region is almost entirely 
led up by the right lobe of the liver ; it contains also 
le fundus of the gall bladder, a portion of the 
Mwverse colon, the tip of the right kidney, and the 
ipra-renal capsule. 

The left hypochondriac region is almost entirely 
led by the greater cul-de-sac of the stomach, the 
leen and gastro-splenic omentum, and occasionally a 
nail portion of the left lobe of the liver. Inferiorly 
includes the tip of the left kidney and supra-renal 
.psule, a small portion of the descending colon, and 
le tail of the pancreas. 

The umbilical region contains the great omentum, 
le transverse colon, the mass of the small intestine, 
o mesentery, the ax,rta, and inferior vena cava. 
The lumbar regions contain convolutions of the 
lall intestine, the ascending colon on the right and 
le descending on the left, the kidneys and ureters, 
id a quantity of cellulo-fatty tissue. 
The hypogastric region contains the great omentum, 
e small intestine, and the bladder, if distended. 
The ilia^i region contains the caecum in the right, 
id the sigmoid flexure in the left, and convolutions 
the small intestine. 

It may be stated that in the female the gravid 
lerus occupies several regions in succession, accord- 
g to the period of gestation. 

The regions of the abdomen will be considered under 
e heads of — 
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(i) Abdominal parietes; (2) Such portions of the 
abdominal cavity and its contents as are of practical 
surgical importance ; (3) Pelvis. 



ABDOMINAL PABIETES. 

The regions of the abdominal parietes may be 
divided as follows : — (i) Antero-latei^ ; (2) Ingmnal; 
(3) Crural ; (4) Lumbar. 

(i) ArUero-lateral region of the abdomen. — Topo- 
graphs/. — ^The skin is very lax (excepting at the umbi- 
lical depression), beneath it is the subcutaneous cellular 
tissue and fascia, which latter may be divided into as 
many lamellae as the skill of the dissector permits of; 
two of which, however, may be considered as ample 
for all surgical purposes, the superficial and the deep. 
The superficial lamina is continuous with that of the 
thigh, and glides freely over Poupart's ligament, the 
deep one is firmly attached to it. The position of these 
IfrTninm are clinically interesting^ from the fact that 
fluid or gas situated between them will descend towards 
the thigh, but supposing the efi^ion is behind the 
deeper layer it is arrested by Poupart's ligament. These 
fascise are continuous, and interlace on either side of 
the linea alba, which is seen as a well-marked depres- 
sion, and some of their fibres are attached to it, and in 
the lower portion of the abdomen pass downwards to 
the scrotum, strengthening the suspensory ligament of 
the penis, and giving origin to the dartos {mde " Inguinal 
Begion"). In the fat existing between these laminse 
lie numerous cutaneous branches of the superficial 
epigastric and intercostal vessels and nerves. A loose 
layer of cellular tissue separates the deep layer of 
fascia from the external oblique muscle and its aponeu- 
rosis. Next in order is the external oblique muscle, 
the fibres of origin of which interdigitate with those 
of the serratus magnus and latissimus dorsi, and its 
aponeurosis passes inwards, to be inserted into the iliac 
spine, the linea alba, and i\\ac an^ ^xxtewi exeats. The 
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res of this muscle are oblique from above downwards, 
neath it lies the internal oblique, separated from it by 
hin cellular membrane, derived originally from the 
abar aponeurosis, and in which lie filaments of the 
TQT intercostal and last dorsal nerves ; its tendon is 
erted into the cartilages of the lower ribs, the linea 
a, and ilio-pectineal line, enclosing the rectus for its 
)er two-thirds behind, and passing in front of it en- 
)ly for the remaining third. The fibres run in the 
teary direction to those of the former muscle. The 
Qsversalis is separated from it by a thin cellular 
mbrane, and having its origin from the lower ribs 
I lumbar aponeurosis is inserted along the linea alba 
I by the conjoined tendon, the upper three-fourths 
sing behind the rectus, and blending with the tendon 
he internal oblique, whilst its lower fourth passes 
^nt of it. It is separated from the peritoneum by 
transversalis fascia. The rectus abdominis passes 
tically down the abdominal parietes, on either side of 
linea alba, enclosed in a partial sheath, and having 
ee or four tendinous intersections, which are very 
dily seen beneath the skin when the muscle is in 
ion. Below it is a little muscle, the pyramidalis, 
iched below to the pubis and inserted into the linea 
a, at the junction of the middle with the lower third 
ihe rectus. The continuity of the thin aponeurotic 
linse, which exist between the abdominal muscles, 
h the lumbar aponeuroses, accounts for the occa- 
lal pointing of lumbar abscess in the parietes, above 
ipart's ligament, or at the edge of the rectus. The 
p epigastric artery, with its veins, after passing 
ween the peritoneum and transversalis fascia, gets 
dnd it, and, entering its fibres, freely anastomoses 
h the superior epigastric from the internal mammary, 
ich vessel itself enters the rectus below the cartilages 
bhe eighth or ninth ribs. Between the transversalis 
cia and the peritoneum is the sub-peritoneal cellular 
me. The peritoneum itself closely lines this region 
the abdominal wall^ excepting for a ekoxV* ^\axi<;2^ 
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above the pubes, where its attachment is very lax— a 
circumstance taken advantage of in puncture of the 
bladder in this region. 

The abdominal muscles are separated from one 
another by a lamina of cellular tissue, which favours 
the effusion of fluids, and the laxity of the sub-peri- 
toneal layer explains reduction en mctsse or en bloc of a 
hernia, which, instead of having been replaced within 
the peritoneal cavity, has been pushed back, unreduced, 
between either the muscles themselves or between the 
fascia transversalis and the peritoneum. 

Operations for the removal of abdominal tumours 
and for paracentesis abdominis are performed in the 
mesial line, as the simple structure of the linea alba, 
presenting no layers, does not admit of infiltration into 
muscular aponeurosis or sheaths. In the operation of 
paracentesis the parietal layer of the peritoneum only 
would be involved ; but in operations on an ovarian 
cyst, for example, both parietal and visceral are 
divided. In the case, however, of the incision through 
the parietes made for the application of ligatures to the 
iliac arteries, the abdominal muscles and fascia trans- 
versalis are divided, whilst the peritoneum is kept 
entire. The resilience of the walls of this region 
allows of the ready manipulation of its contents, with 
a view to diagnosis. Penetrating wounds are fre- 
quently followed by hernial protrusion, on account of 
the laxity of their cicatrices. 

In the linea alba, between the two recti, is the 
tJimbUicus, 

UnMlical hemice, of which there are several 
varieties, may be thus classified: — i. Congenital, 
which is a prolapse of the intestine into the cordf 
possessing no peritoneal covering. 2. In children, 
occurring from about the first to the fourth month, 
the coverings are the skin, the cicatricial membrane 
of the umbSical depression and the peritoneum ; the 
fascia propria is so thin as to be almost unappredable. 
J. In adults^ several varietiifis &i:^ T^i^t mth as regards 
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3 shape of the opening and the contents. The 
sning may merely admit the finger tip, or the 
tire hand may he passed through it. As regards 
9 coverings, they are generally the same— skin, 
bcutaneous cellular tissue, cicatricial tissue of the 
ibilical aperture, fascia propria, sac, and sub-peri- 
leal cellular tissue. But these again may vary in 
cfcure, or in some cases be wanting. 
The contents are most frequently omentum and the 
msverse colon, small intestine without omentum, or 
these structures at the same time. In operating 
r strangulated umbilical hernia, it is of importance 
divide the constriction downwards or inwards, and 
wnwards or outwards and downwards. In adults 
e hernia invariably contains omentum, which must 
pushed upwards, in order to get at the intestine. 
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SURGICAL ANATOMY OF THE INGUINAL REGION. 

This important region is the seat of operation in 
cases of inguinal hernia, for ligature of the external 
iliac and epigastric arteries, and the pointing of 
abscesses of the iliac fossae. 

Surface markings, — This region (the inferior por- 
tion of the antero-lateral region of the abdomen) may 
be indicated superiorly by a line drawn from the 
anterior superior spine of the ilium to the mesial line 
of the body internally, and the mesial line itself 
below Poupart's ligament. Between the bony promi- 
nences, the anterior superior spine externally, and tie 
crest of the pubes internally, is a curved furrow, with 
its convexity downwards, indicating the fold of the 
groin, and the position of Poupart's ligament. Just 
above the pubes can be felt the external abdominal 
ring, and the structures forming the cord are readily 
recognizable. 

The student should pass his finger up into the 
external ring without using any force, by tucking up 
the scrotal, tissue upwards along the cord, in order to 
ascertain under what positions of the leg the examina- 
tion of the canal could be most readily made, and the 
exact relations of the structures composing it. 

Topography, — The skin of this region is freely 
supplied with hairs, which must be carefully shaved 
off before an operation is undertaken. Beneath it is 
the superficial fascia, readily divisible into two layers, 
and between which lie the cutaneous vessels and lym- 
phatics, the deep layer being closely attached to 
Poupart's ligament and to the crest of the ilium. The 
Bnper&cial layer of this fascia is freely movable over 
the subjacent aponeuxosis, ou evxc^\33s^2^AXL<Qe which is 
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Jcen advaatage of hj the surgeon in making liis 
unsions down upon a strangul&ted hernia, when, 




Bnpeificial layer of fascia (reflected) ; b, deeper layer ot laaaift 
{refiected), the superficial vensela being left attached to the 
sitemal oblique ; c, iu^inal lymjibatic glands ; 4, superSoial 
fiircuiaflex iliac artory ; ^ superficial epinalxic artery i /^ sa- 
perior eitenial pudio artery} g, Poupart'fl ligament ; ft. intot- 
eolnmnar fascia ; t, eiteraal abdomiDal ring ; it, arciform flbrM 
of axlemal oblique ; I, intamtd sapheiib ytAn \ m, ttn&ot(&\^m.- 
pbi&iglsndB; n, ilio-iiigaia^ nervs ; o, ui^WiO'aB w^n&o^. 
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owing to this laxity, by pinching up a fold of integu- 
ment and transfixing it, he obtains a linear incision, 
which does not include either sac or gut. It is, more- 
over, taken advantage of in introducing the needles in 
Wood's operation for the radical cure. Between these 
layers of fascia are the lymphatics, transmitting the 
ducts from the external genitals, the termination of 
the ilio-hypogastric and ilio-inguinal nerves, and three 
superficial branches of the common femoral artery— 
viz., the superficial epigastric, superficial circumflex 
iliac, and superficial external pudic, with their accom- 
panying veins. In plastic operations for the relief of 
extroversion of the bladder, the superficial epigastric 
should be carefully preserved to nourish the flaps. 
Beneath the deep layer of the superficial fascia is the 
aponeurosis of the external oblique ; its lower portion, 
by its union with the fascia lata and deep fascia, forms 
the crural archy which extends from the anterior 
superior spine of the ilium to the spine of the pubes, 
having also an attachment to the ilio-pectineal line 
(Gimbernat's ligament). The attachment to the ilio- 
pectineal line is strengthened by a triangular band of 
fibres passing upwards and inwards towards the linea 
alba, behind the inner pillar of the external ring. It 
will be noticed that extension and abduction of the 
leg renders the crural arch tense, so that in the exami- 
nation of the parts or in the application of the taosis^ 
the external abdominal ring must be relaxed by flexion 
and adduction. The two pillars of the external ring 
are bound together by a set of aponeurotic fibres, which 
interlace, more or less, over the whole of the innei' 
part of this region, constituting the intercohmiTUiT 
bands, from which a fascia is derived, forming a cover- 
ing to the emerging cord — ^the intercolti/mnar or external 
spermatic fascia. It is the weakness or giving way of 
these bands which favours the hernial protrusiop. The 
inner pillar of the ring is flat and ribandnshaped, 
whilst the outer is sickle-shaped and thick, and upon 
2t the cord or round ligameiit t^^a. "^Ti<»bi(^\>\!A&!2^ 
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MIS of the external oblique is a cellular interval 
separating it from the muscular fibres of the interuBl 
obliqae, aad the coT^oined tendon of this muscle and 
the transversalis, this latter passing in front of the 
rectus and pyramidalis to the linea alba and pubes ; 




I, >poneuroBiR of external oblique ; 3, coDJoiaed tendon of intetnal 
oblique and transversalis ; 3, iteda, tniDSVeraaliB, fonuing pos- 
terior wall of inguinal cunal ; 4, Pouparl's ligament ; 5, attach- 
ment of fascia trsnaverealia to onter edge of rectus muscle; 6. 
external spermatic fascia ; 7. ssphena vein ; 8, exteroal oblique 
mosole; 9, ilio-iaguinal nerve; 10, fascia traasversalis ; 11. 
attscbnient of fascia lata to crural arcb ; 12. external wall of 
cnml canal ; 13, anterior irall of crank! c&iis\, ciA asd, \xccniA 
oatwtrdt to diapUy the canaL 
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blended with the lower fibres of the internal oblique 
and transversalis are the fibres of the cremaster muscle, 
on which the iho-inguinal nerve lies. Beneath the 
internal oblique is a second cellular layer separating 
this muscle from the fibres of the transversaliis, which 
forms an arch over the cord, and beneath this arch is 
the spout-like prolongation of the transversalis fascia 
{the in/uridibuli/orni) investing it. Behind the trans- 
versalis and the rectus is the transversalis fascia, cloeelj 
lining them, and here forming with the subperitoneal 
aponeurosis the posterior layer of the sheath of the 
latter muscle ; in its lower fourth it is attached to the 
under surface of the crural arch, becoming oontinuoas 
with the fascia iUaca. Beneath this fascia is the 
parietal layer of the peritoneum. 

The position of the deep epigastric vessels can be 
easily seen, lying beneath the transversalis fascia and 
the peiitoneum, and passing obliquely upwards and 
inwards, to gain the under surface of the rectus at 
about its lower third, and internal to the cord. 

Before describing the inguinal canal, we must obtain 
a correct idea of the disposition of the peritoneum, and 
its method of application to the posterior aspect of the 
region, where we observe the three fosaettes which play 
so important a r^e in the relations of inguinal hemise* 

These may be considered as external, middle, and 
internal. On examining the internal aspect of the 
region, it will be noticed that there are several struc- 
tures lying beneath the peritoneum, which raise it, 
and they are, the epigastric artery, the obKterated 
umbilical artery, and the urachus, whilst between 
these are the fossae above mentioned, and they corre- 
spond to the two orifices of the inguinal canal, the 
external and internal abdominal rings. 

The internal fossette (supra-pubic) corresponds to 

the space between the symphysis and spine of the 

pubis. The external is the larger and deeper, and the 

peritoneum may be most readily stripped off, display- 

ing' the cord, which lies inienotV^ ^jAVxAfcTDsiSScj. 
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The position of the internal abdominal ring is 
soognized as a dimple-like depresBioa in the peri- 
menm, indicating the cloeure of its vaginal process, 
lelow this is a furrow showing the posltioa of 




1g. 47. — Dissection of the Lower Part of the Abdominal 
Wall from witiuD, the peritoneam having bean removed. 
(Wood.), 



Conjoini 



HesBelbach; 
, ,. .mnayerssliB ; g, vaa 

iittio veeselsi i, otditeratad h^g^^bnc K^rj-, 1c, V^'io.- 
ia craral rings ; i,iatenult,\ ' ' 
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Poupart's ligament, and below this a^ain a depression 
over the crural ring. 

The cords of the obliterated hypogastric arteries are 
seen as ridges, passing upwards towards the umbilicus, 
forming the margins of the superior false ligaments of 
the bladder, and between them lie the remains of the 
urachus. Beneath the peritoneum is seen the loose 
subperitoneal fascia, in which lie the deep epigastric 
and circumflex ilii vessels, the latter running along 
the deep surface of the crural arch. 

Parts concerned in inguinal hernia, — Inguinal 
hernia is described as being oblique or direct, with 
reference to the inguinal canal; and external or 
internal, with reference to its position to the deep 
epigastric vessels. 

The itiguinal canal is an oblique channel, about an 
inch and a half long in the male, and about two 
inches in the female, owing to the greater breadth of 
the pelvis, and its openings are the internal and ex- 
ternal abdominal rings ; the relation of the internal or 
deep ring to the surface is indicated by a point token 
about half or three-quarters of an inch above the 
centre of Poupart's ligament, along a line at right 
angles to it. This internal ring is an oval opening 
in the fascia transversalis, transmitting the cord in 
the male and the round ligament in the female, and 
is bounded above and externally by the arched fibres 
of the transversalis muscle, and internally by the 
deep epigastric vessels. From the edges of the ring 
the infundibuliform fascia is given off, which sur- 
rounds the structures forming the cord. As regards 
the sui^ace, the pasition of the internal ring is in the 
male about one inch above and external to the 
external ring, and in the female about ai^ inch and a 
quarter, owing to the greater breadth of the pelvis. 

ITis boundaries of the inguinal canal are — Infrwd^ 

the integument and superficial fascia, the aponeurosis 

of external oblique, the internal oblique for its outer 

third, and a small portion oi t\i<b cteu^aj^i^Tc* Edmid^ 
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}he conjoined tendon, triangular fascia, transversalis 
raficia, subperitoneal fat, and peritoneum. Above, the 
ibres of the internal oblique and transversalis ; and 
'}daw, Poupart's ligament and the fascia transversalis. 

Ohliqtbe or external inguinal hernia follows the 
x>urse of the spermatic cord or round ligament, pass- 
ng through both rings. 

The coverings of an oblique inguinal hernia are the 
lame as those of the cord — viz., from without in- 
wards: — (i) Integument. (2) Superficial fascia. (3) 
[nter-columnar fascia. (4) Cremaster muscle. (5) 
[nfundibuliform fascia. (6) Subserous cellular tissue, 
7) Peritoneum {sac). If the intestine passes into the 
crotum, it is called complete ; if retained in the canal, 
ncompletey or bubonocele. 

In cases of strangulation, the constriction is caused 
)y the sac, some portion of either of the rings, or if in 
he canal, by the fibres of the internal oblique or trans- 
versalis, and any incision for the relief of the stricture 
hould be made upwards, to avoid wounding the deep 
epigastric vessels or spermatic cord, which in this 
'orm of hernia lie — the former to the inside of the 
aeck of the sac, and the latter directly behind it. 

Varieties. — Oblique inguinal hernia is liable to 
^eties, known as congenital, infantile, and encysted, 
[n the congenital form the pouch of peritoneum 
^hich accompanies the cord and testis in its descent 
luring foetal life remains patent, and the gut falls 
nto this pouch, and thus lies in contact with the 
3esticle. (In congenital hydrocele the condition of 
he parts is the same.) 

In the infantile form, the peritoneal pouch is only 
)artially obliterated, and the sac descends along the 
nguinal canal into the scrotum, behind the pouch ; 
lence there are three layers of peritoneum in front of 
;he gut and its proper investment — ^viz., two of the 
iunica vaginalis testis, and the sac itself. 

Direct or internal inguinal hernia diflfeT^ \3r. >fce» 
^xxrse from oblique, in not passing tlarovx^ >i\\fe VravK^ 
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ring, but through the space known as the triangle of 
Hesselbach, the boundaiioB of which are — wrfernafly, 
the epigastric artery ; intemaUy, the outer edge of tie 
rectus ; and tn/in-ior/y, Foapait'B ligament. This spate 
is filled in on its inner two-thirds by the conjoined 
tendon, and for the rest by the fascia transversalis- 
Any hernial protrusion through this interval sod 
emerging from the external ring, would have the deep 
epigastric artery external to its sac, and the sper- 
matic cord internal and posterior. This form of 
rupture may either force its way through the con- 
jconed tendon, or push it before it. 





Diagnm of a congenitnl 
hernu, the sac being 
ooatinDODS with the 
tonics TaginalU testis. 



Diagram of iiTi infantile 
hernia, showTDg the 
tunica vaginalis pnv 
longed in front of the 



Coverings of direct inguinal hernia. — -The same ifi 
those alreEuly given in the case of the oblique viurietji 
with the exception that the conjoined tendon takes 
the place of the cremaster, the inf undibuliform isea» 
being replaced by that portion of the fascia tiwu- 
verB^is behind or immedutely contiguous to the coq- 
Joined tendon. 
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The seat of stricture^ in strangulation, is either at 
16 neck of the sac, at the external ring, or is due to 
le fissured edges of the conjoined tendon. The 
tcision for its relief is to be made upwards. 

The parts divided in operation for strangulated 
igninal hernia would be those between the outer 
ng and the gut, and the sac, if so indicated by the 
iture of the case, and when reached, the constriction 
3elf. 

SirvAstures to be avoided. — The deep epigastric vessels 
id the cord. 

Tte position of the deep epigastric artery with regard 
) the abdominal parietes is pretty much that of the 
iiperficial epigastric vessels seen beneath the integu- 
lents, and its course is indicated by a line drawn 
rem a point a little internal to the centre of Poupart's 
gament to about the middle of the space between the 
mbilicus and symphysis pubis. 
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SURGICAL ANATOMY OF THE CRURAL REGION. 

In works on Descriptive Anatomy this region is 
generally described and dissected as belonging to the 
lower limb; but as its surgical relations essentially 
concern those of the contents of the abdomen, and as 
it has so many points in common with it, besides 
forming, by its deep aspect, part of the abdominal 
parietes, it has been thought advisable to introduce it 
here, and to refer ba«k to it again when describing the 
superior femoral region.* 

The boundaries of this region are— above, the crural 
arch ; externally, a line passing from the anterior iliac 
spine to the trochanter major ; internally, the promi- 
nence of the adductor longus ; and below, a line drawn 
through the point of meeting of the sartorius and 
adductors. These several muscular eminences enclose 
an irregular triangular space, sloping towards the 
centre, in which lie the common femoral vessels ; it is 
the seat of crural or femoral hernia, which appears at 
the inner and upper part. 

Topography. — Beneath the skin is the superficial 
layer of superficial fascia, continuous with that over 
the abdomen, containing a good deal of fat, in which He 
the superficial circumflexa ilii, epigastric and external 
pudic vessels; filaments from the external, internal, 
and middle cutaneous, genito-crural and ilio-inguinal 
nerves, lymphatic glands, and ducts. It mil be 
noticed that the lymphatic ganglia in the axis of the 
thigh are those which become enlarged in ulcers or 
injuries of the lower limb, whilst the upper series, 

* This plan has been adopted by Malgaigne, and latterly by 
TUlanx, and seems to the AutViOT t\ie mooX. ^«X,\s;x«.\. 
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hich Kes in the fold of the groin, receive the lym- 
hatics of the genital organs, the lower part of the 
^dominal walls, the buttock and anus, and become 
fected in venereAl complaints. Below this layer is 
le deep portion of the superficial fascia attached to 
Oupart's Hgament, and to the margins of the saphenous 
3ening, forming a spout-like prolongation over the 
Ltemal saphena vein as it lies in this opening. That por- 
on of the superficial fascia which closes in the saphenic 
pening, is called the (ynhriform fascia, from its 
amerous perforations, due to the passage of lym- 
hatic ducts and the superficial vessels already named. 
he fascia lata is next seen, a dense aponeurotic struc- 
u^, attached by an outer or iliac portion to the crest 
ad anterior spine of the ilium ; and blended with the 
>wer edge of Poupart's ligament to the spine of the 
abes and the ilio-pectineal line, where it unites with 
rimbemat*s ligament. This portion of the fascia lata 
)nns a falciform process, which passes in front of the 
ieath of the vessels, and is the outer pLQar of the 
iphenic opening. The inner portion, or pubic, is 
ttached along the inferior outlet of the pelvis, and is 
lere connected with the perineal fasciae and penis, 
nd, passing behind the femoral vessels, becomes 
btached to the ilio-pectineal line, being thus connected 
ith Gimbemat's ligament, the falciform process of 
[le iliac portion, the fascia iliaca, and the capsule of 
iie hip-joint. It is through this opening that the 
itemal saphena vein passes to join the common 
amoral vein. 

The crural canal. — Below the fascia lata attached 
long Poupart's ligament is the anterior layer of the 
heath of the vessels, a process of the fascia transver- 
dis emerging from beneath the crural arch. The 
osterior portion of this sheath is formed by the fascia 
iaca, and it will be seen that it occupies the space 
etween the psoas muscle and Gimbemat's ligament, 
f the crural arch be pulled upwards a dense band of 
bres will be seen connecting the upper \a.^et ol >(?Wb 
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sheath with the crural arch, and reaching from the 
psoas to Gimbemat's ligament and the conjoined 
tendon. This is the deep crural oreA. The sheath is 
divided into three comptuimentB, separated hj distinct 
processes. The inner compartment is termed tlie 
cnirat canal. The interval between the femoral vem 
in its compartment and the curved edge of Qimbemat's 
ligament is the crural ring, the other boundaries of 
which are — above, the deep crural arch j behind, ilio- 
pectineal line, origin of pcctineua, and attachment of 
pubic portion of fascia lata. On passing the finger 




I, Ponpsrt'g HBamanl i a, antarior layer of sheath of Teasels (tnw- 
versalU fu^a) ; 3, anMrior cmml nerre ; 4. eitenudportkma 
shsaUi of vessels; c. aeptnm Wtneeii femoisi Vein, ajid6, ornTil 
canal ; 7, posterior layer of aheath of vessels. 

into the crural ring the inferior portion of Gimbemat's 
ligament can be f^t along the tlio-pectineal line, caa- 
siderably behind the ring. The crural ring is blocked 
in above by a thin fascia derived from the aubperito- 
neal, termed the septuon erural«, \rhich transmits 
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ucts of glands. The normal crural canal is usually 
ocupied by a lymphatic gland. 

In the employment of taxis, for the reduction of a 
rural hernia, it must be remembered that the direc- 
ion of the crural canal is dovmwards, and slightly 
'orwards and outwards ; and that, in order to relax 
he orifices of this canal, the thigh must be flexed 
ipon the pelvis, adducted and rotated inwards. 

The course taken by a crural hernia is as follows : — 
firsby passing into the femoral ring, it descends verti- 
ally in the femoral canal as far as the saphenic open- 
ng ; next, being here prevented from passing further 
)y the sheath of the vessels, it is directed forwards, 
tnd subsequently upwards, upon the external pillar of 
ihe opening and Poupart's ligament. 

The coverings of a crural hernia are — sac, subserous 
areolar tissue, septum crurale, sheath of vessels, cribri- 
'orm fascia, superficial fascia, and the integuments. 

The seat of stricture may either be the sac itself, or 
ihe junction of the falciform process with Gimbernat's 
igament, or the outer margin of the saphenous 
)pening ; and, in dividing the stricture, the incision 
s to be made upwards and inwards. 

An irregular course of the obturator artery, should 
t arise by a common trunk with the deep epigastric, 
)ears a very important relation to the crural ring, 
tnd its course along the border of Gimbernat's liga- 
nent, in order to gain the thyroid foramen. In this 
iase the neck of the hernial sac would be surrounded 
jj an arterial ring, and, in an operation for the relief 
)f strangulation, might run risk of being wounded. 
E^ractically, however, it would probably recede, unless 
ihe knife were roughly pushed past the posterior 
ispect of the ring. 

Besides hemise, the fold of the groin is the seat of 
)ther tumours, of which an accurate knowledge of the 
matomy of the region affords the chief help towards 
the dia^osisj such as aneurism, the pointing of a 
psoas abscess^ an inflamed lymphatic ^an^^ cs^^a^ 



226 SUKGICAL ANATOUT 

enlargement of the bursse beneath the tendon i 

psoas, which is often connected with the hip 

or possibly gummiita. 

The tei-m arlificiul anu» is certainly better co 
to the result of an 
tion for the relief of 
tinal obstruction. Si 
from colotomy or 
otomy; and ahnomuU 
or /cecal Jistvla, to 
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SURGICAL ANATOMY OF THE PERITONEUM. 

Fob a detailed account of the distribution of this mem- 
brane, reference is made to works on descriptive ana- 
tomy ; * hence it is proposed merely to call attention to 
points which are associated with surgical procedure, 
like all serous membranes, it consists of a parietal and 
a visceral layer. In its normal condition — that is, in 
health — ^these layers are in apposition, and a real cavity 
does not exist ; but, in the event of the collection of 
fluids, such as urine, blood, ascitic fluid, or of gas, the 
cavity may be enormously distended. Certain of the 
viscera are but partially invested ; some are external 
to it, and in the instance of the liver and spleen it is 
hardly correct to state that they are enclosed in the 
peritoneal cavity, since they are in reality below and 
external to it ; the small intestine, however, may be re- 
garded as lying within it. The great point of differ- 
ence in the sexes is that the peritoneum in the female 
is not a closed sac, the external extremity of the 
Fallopian tube communicating with it, with which are 
associated some important pathological conditions. 

Parietal layer. — This covers the internal aspect of 
the abdominal walls, and any wound penetrating the 
cavity must involve it, although it does not follow 
that such a wound must implicate any viscus or 
portion of viscus to which the visceral layer is applied ; 
as Dupuytren has obseiTed, the weapon or instrument 
may pass between the intestinal coils. 

The parietal peritoneum varies in its consistency in 

* The reader is referred to the masterly researches of F. Treves, 
which have not only added to pre-existing knowledge of the peri- 
toneum, but opened up an utterly new ^eld ol ^«XVio\o^^'«i^. «:tA 
surgical mtereat 

^7. 
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the several portions of its application. Thus, along the 
linea alba, and at the umbilicus, it is excessively thin and 
adherent ; hence the existence of a sac to an umbilical 
hernia has been denied by some. Anatomically it cer- 
tainly exists, although possibly may not be met with 
in an operation on protruded intestine. It is very thick 
in the lumbar region and iliac fossae, and is here whitish 
or opalescent in colour, and has beneath it a cellulo- 
fatty lamina, rendering it very mobile, of which advan- 
tage is taken in ligature of the vessels. Moreover, this 
cellulo-f atty zone is frequently the seat of phlegmonous 
inflammation or collections of pus in abscesses asso- 
ciated with the lumbar or iliac regions. 

Formation of the sac of a hernia, — ^The parietal 
layer is very loosely applied to certain portions of the 
abdominal walls, and, bemg at these points freely mov- 
able, may be displaced in two ways — first, by internal 
pressure due to the intestines, and, secondly, by the 
traction exercised by the fatty processes developed 
beneath the peritoneum, especially in the neighbour- 
hood of the rings or weaker portions of the walls of 
the cavity or at some abnormal pouch, into which a 
portion of gut may find its way. This pouch, originally 
formed by displacement and subsequently by distension 
of the parietal peritoneum, constitutes the aoAi of a 
hernia. It is at first of greater calibre at its commu- 
nication with the abdomen than at its distal extremity, 
but, in proportion as the protrusion increases, its form 
alters, and the latter increases in dimension, whilst the 
orifice of communication decreases, becomes narrower, 
and constitutes the neck of the sac. The body 
of the sac varies in size and texture ; it may be very 
small, or, according to the size of the rupture, be of 
great size. Again, if the protrusion be recent, in appear- 
ance it is thin and transparent, or it may be enor- 
mously thickened, laminated in structure, and with 
arborescently formed vessels in it. This is an important 
factor in the recognition of the sac in the operation for 
strangulsLtedi hernia. A Yierma. x&aj^ 'W^k^-ovj^ etrangu- 
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fitted either by the neck of the sac, or by the rings or 
issues it passes through, and hence arise important con- 
iderations as to surgical proceedings for its relief. In 
he former case, an operation must divide the sac, and 
lence, of course, open the peritoneal cavity ; whereas in 
.he latter the constricting structures external to it are 
>o be divided. The diagnosis of the nature of the ofFend- 
ng constriction is a point which will be found dis- 
cussed in all works on general surgery, and though it is 
)ossibly better to avoid opening the sac, it is almost in- 
variably done, and modern methods ignore its dangers. 

It is always better to add to a herniotomy, a 
udical cure — that is, the abscission of the sac and 
;he stitching of its cut edges together, and after the • 
return of this sutured peritoneum into the abdominal 
javity, the approximation of the pillars of the external 
ing by silk or metal stitches. 

Visceral layer, — The chief points of surgical interest 
ire as follow : — Certain viscera, the kidneys, the second 
ind third portions of the duodenum, and the pancreas, 
ie behind it, and in space which may be (felled the retro- 
yeritonealy and are surrounded by a quantity of loose 
iellular tissue, which may be the seat of abscess, 
jffusions of blood, urine, or of growths. Other viscera 
ire partially invested, the caecum, first part of the 
•ectum, ascending and descending colon, particularly 
ihe latter, and advantage is taken of this of perf orm- 
ng lumbar colotomy, without running the risk of in- 
volving the peritoneum. In cases where the viscera 
ire completely invested, a union of the membrane 
•orms a fold which fixes the gut to the abdominal 
)arietes, termed a mesentery. These mesenteries are 
ihe meso-€olon, meso-rectum, and sometimes a meso- 
»ecum j they are very short, and hold these viscera 
irmly in their places; hence it is that they are so 
rarely met with as hernial protrusions. 

The mesentery proper — that is to say, that attaching 
ihe small intestine to the spinal colvumi — eXLof^^ ^1 
7ery free mobility in the intestine, andYvetifi^VfeSa ^JJ^sh'QrS^ 
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always a content of hemise. The mesentery extends 
in an oblique direction from above downwards, and 
from left to right, extending from the second lumbar 
vertebra to the right sacro-iliac synchondrosis. 

Enveloped by it at its base are the aorta and inferior 
cava, the mesenteric vessels, a large number of lym- 
phatics, nerves and cellular tissue ; it contains, also, 
some muscular fibres, and the formation of the above- 
mentioned eperon in abnormal anus is considerably due 
to their contraction. 

The mesentery may be the seat of a large number 
of growths. 

The omenta, — Of these, the great omentum is of chief 
practical interest. Attached above to the stomach and 
transverse colon, its free border descends in the 
adult to the inlet of the true pelvis, and is situated 
rather to the left than the right of the abdominal 
cavity, possibly explaining the greater frequency of 
epiplocele on the left than on the right side. It be- 
comes in certain instances enormously loaded with fat. 
It is liable to many forms of disease, malignant, tuber- 
cular, kc. 

The fact of the great omentum lying in front of the 
coils of the small intestine explains why in wounds of 
the anterior wall of the abdomen with protrusion, this 
membrane usually presents as well as the gut, and 
covers it, and for the same reason it is met with in 
adult umbilical hernia. In certain hernial protrusions, 
particularly crural of long standing, the omentum 
constitutes its only content, and may become stran- 
gulated. It, moreover, often forms bands, which 
within the abdominal cavity or within the sac are the 
cause of stricture. 

The stomach, — Relations as regards the surfa>ce. — If 

the viscus is empty, its two surfaces are directed 

anteriorly and posteriorly, but during distension it is 

possible that a kind of rotation upon its long axis takes 

place, 80 that its anterior surface becomes superior, 

or nearly so. This long aids "^ tio\. V<KiTORK>k»L^\OTLt 
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oblique in a direction from above downwards and 
from left to right ; hence the pylorus lies considerably 
below the level of the cardiac extremity. Of course 
the stomach is accessible only in its anterior aspect, 
and when empty corresponds with the anterior attach- 
ments of the diaphragm, with the anterior surface of 
the left lobe of the Hver, with the inner surfaces of 
the 5th, 6th, 7th, 8th, and 9th left ribs, and with the 
anterior wall of the abdomen. Tillaux points out that 
the anterior aspect of the stomach is directly accessible 
only in a triangular space, whose base is downwards, 
and corresponds with the greater curvature (or, what 
is the same thing, to a liae drawn transversely across 
the abdomen joining the cartilages of the 9th ribs), 
and whose sides are formed, on the right by the left 
lobe of the liver, and on the left by the edges of the 
left false ribs.* It is in this free area that gastrotomy 
and gastrostomy should be performed. It is a point of 
considerable importance to recollect that the stomach 
is very vascular, and that an incision into its texture 
bleeds a great deal, whereas in the event of a false 
diagnosis as to the viscus dealt with in such an opera- 
tion as above mentioned — the colon, for instance, 
being cut into — there is no haemorrhage. And the 
converse of this may be stated ; the stomach has been 
mistaken for the colon. 

The pylorus has been excised on several occasions 
for malignant growth, with but temporary advantage 
as yet. The position of the pylorus is very variable, 
but it may be stated that as a rule it is to be found 
in the epigastric region, and that it usually occupies 
the extreme limit of the side of the right hypochon- 
drium. 

SmaU intestine, — The dAwdenwm, is the most fixed 
portion of the entire intestine, and situated deeply in 
front of the vertebral column, and is never met with 
in hernial protrusions. The jejunum cannot surgically 

* Tillaux: "TmMd'Anat. Topog.;' i%ft^»> 7«ci. 
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be separated from the Ueumi., and the rest of the small 
intestine is well termed the j^una-Ueum, As regards 
the relations of the small intestine, it is almost 
impossible to give them with any accuracy, mobile as 
its coils are, subject to processes going on within them, 
to the contractile influences of the diaphragm and 
abdominal muscles. It may be, however, stated that 
it rarely occupies the epigastric region, and that it in 
general corresponds with the umbilical, hypogastric, 
lumbar, and iliac fossae. In the vertical position of the 
body, it passes into the pelvic cavity. The convolu- 
tions of the small intestine are invariably in relation 
with the abdominal parietes; hence, in wounds or 
hemise, the great omentum, which almost always 
covers them, is involved. It is well to remember 
the arrangement of the vessels of the great omentum, 
how subject they are to enlargement, especially in the 
pressure exerted by ovarian or uterine tumours, and 
how carefully they must be avoided. The length of 
the small intestine is about 20 feet, and is of consider- 
ably larger volume at its commencement than at its 
termination. In addition to forming the contents of 
hemiae, the surgical interest of the small intestine 
extends to wounds and internal obstructions, and the 
performance of operations for their relief. Diverti- 
cula are occasionally met with, which may be the 
seat of inflammation resulting in abscess and fistula, 
or, by becoming adherent to neighbouring structures, 
form cicatricial bands which cause internal obstruction. 
As regards the coats of the small intestine, the 
peritoneal surgically plays the most important part 
in the healing of wounds of the intestine, since 
union does not take place unless the serous coats are 
in apposition, and several cleverly devised sutures are 
used for the purpose, notably that known as Lem- 
bert's, &c., which are described in surgical works. 

Intestinal obstructions are to be detected and 

i^iieved by opening the aMoTnen ixL the mesial line 

for choice (laparotomy)^ pas^ng \\v^\k3MA -w^i^Jsaai "vksSk 



OF THE PERITONEUM. 233 

cavity, and thoroughly examining the gut itself and 
any natural apertures, such as the foramen of Winslow, 
of the rings, and fossettes (p. 216), the condition of 
the mesenteries, and there searching for bands, diver- 
ticula or adhesions. 

JErUerotomy is an operation whereby the intestine 
is opened for the relief of obstruction, and may be 
performed either in the inguinal or iliac regions, and 
preferably on the right side. 

Enterectomy signifies an operation whereby a por- 
tion of the intestine is resected, the cut edges subse- 
quently united, or stitched to an abdominal wound. 

Large intestine, — This is in length about one-fifth 
of the small intestine, and is very different in appear- 
ance, owing to its muscular bands, direction, saccula- 
tions, and fixity, this latter, in addition to its colour, 
which is somewhat yellow, being of importance in the 
dia^osis of the nature of the intestine involved in 
the event of wounds purposely or accidentally made 
in the abdominal parietes. It is rarely met with in 
hernial protrusions. 

Its course, — It commences in the right iliac fossa 
in the caecum, and passes directly upwards to the gall- 
bladder, then, passing transversely across the abdomen, 
it gains the lower extremity of the spleen, — ^then passes 
vertically downwards into the left iliac fossa, forming 
the sigmoid flexure, whence it reaches the mesial line, 
and in the pelvis terminates in the rectum. The 
ascending and descending portions are deeply situated, 
and covered by the small intestine. 

It is divided into csecum, colon, and rectum ; the two 
latter portions will be found described at pp. 265, 266. 

The ccecum when distended occupies the entire 
right iliac fossa, but when empty is covered by 
coils of the small intestine, and it is a point of 
practical importance that, should obstruction exist in 
the small intestine, some distended coil would present 
in a case of enterotomy, whUst in tKft «v«tA» ^1 ^&& 
occurring in the large intestine t\y& \afc\»«t ^^^si^^ 
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correspond to the abdominal parietes. As regards 
the disposition of the peritoneum, it is most fre- 
quently applied so that it maintains the caecum in 
apposition with the iliac fossa, and rarely forms a 
meso-csecum. 

There is a fact of great surgical importance 
associated with this relation of the peritoneum. 
Owing to the existence of the loose cellular tissue 
behind the c^um, it may happen that this viscus may 
slip beneath the unattached peritoneum, and present 
at the inguinal canal, and be there arrested, thus 
having no sac. Again, owing to another arrangement 
of the peritoneum, whereby the caecum is provided 
with a sac, it may, as in a case under the author's care, 
behave precisely as hernia of the small intestine, and 
be strangulated by its own sac ; such cases are, how- 
ever, very rare.* 

The vermiform appendix is attached to the posterior 
and internal portion of the inferior extremity of the 
caecum, and possesses no mesentery; it is very 
variable in form, length, and dimension, and foreign 
bodies obstructing its communication with the caecum 
set up abscess and acute peritonitis very rapidly. 

Colon, — Vide p. 243. 

The liver. — In weight about 5 lb., occupying the 
whole of the right hypochondrium, part of the 
epigajstrium, and generally encroaching on the left 
hypochondrium. Its relation to the lungs is of great 
importance ; separated from the pleura merely by the 
diaphragm, abscesses, or, indeed, hydatid cysts of the 
liver, may readily open into the pleura or lung, and of 
course injuries by stab or gunshot may involve both. 
The organ is covered in by the seventh to the 
eleventh ribs of the right side. 

Normally, the liver does not exceed the cartilages 

* Treyes has shown in his College Lectures that there is no 
portion of the csecnm nncoyered by peritoneum, and that in all 
caaea of sappurative csecitis, ^wYLen. i^e VoaI^ Vtka been used, the 
Borgeon has been dealing -with, the mQir^T«.ue. 
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of the ribs in the lying position, and if on percussion 
it is found to extend below this level, it is probably 
either hypertrophied or pressed downwards by pleu- 
ritic efi^ion. 

The gaU-Uadder corresponds with the anterior 
border of the liver, which presents at this level a sort 
of notch, in which it lies partially overlapped by the 
gland, and covered by the peritoneum. Lying on 
the transverse colon and duodenum, its fundus corre- 
sponds with the right extremity of a line passing 
between the cartilages of the 9th ribs and with the 
border of the 9th right costal cartilage and the exter- 
nal border of the right rectus abdominis muscle. 

The operation of choleocystotomy, for the removal 
of biliary calculi, has been successfully performed in 
this region. 

The spleen is situated in the left hypochondrium, 
and intimately attached to the cardiac extremity of 
the stomach by the gastro-splenic omentum. Normally 
it is about 7 inches in length, 4 in breadth, and 3 in 
thickness, weighing rather less than half a pound. 
Its external surface, convex, smooth, is covered by 
the 9th, loth, and nth ribs, the diaphragm lying 
between them. 
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SURGICAL ANATOMY OF THE HJAC FOSSA. 
POSTERIOR WALL OF ABDOMEN. 

The iliac fossa forms the inner aspect of the region 
just described, and is of great surgical interest. 'From 
before backwards the structures successively met with 
are — the peritoneum, with the viscera it encloses, the 
subperitoneal fat and cellular tissue, which contains a 
considerable amount of fat (allowing the peritoneum 
to be readily stripped off for ligature of the vessels), 
the common and external iliac arteries and their 
veins, lymphatics, the spermatic or ovarian vessels, 
the ureters, and the fascia iliaca, vas deferens or 
round ligament. Beneath the fascia is a second 
cellulo-adipose layer, in which are the circumflex ilii 
artery and veins, the iliacus and psoas muscles, in the 
substance of which is the anterior crural nerve ; upon 
the former muscle are seen the external cutaneous 
and the ilio-inguinal, and upon the latter the genito- 
crural nerves, and the nutrient vessels derived from 
the ilio-lumbar, finally the bone. 

Fascia iliaca, — This structure is of the utmost im- 
portance surgically, as affecting collections of fluid in 
the region. It may be regarded as a continuation of 
the fascia transversalis, it is very dense and tough, 
and by its attachment converts the iliac fossa into an 
osseo-fibrous compartment. It is attached anteriorly 
and externally to the crest of the ilium and Poupart's 
ligament, and behind this it is attached to the internal 
oblique and transversalis. Posteriorly and internally 
it is attached to the superior outlet of the pelvis, 
passing behind the vessels and forming a kmd of 
cellular sheath. Superiorly it \a a.\,\»a«^<&^ \» ^^<5i VsssiSR 



OF THE ILIAC FOSSA. 237 

lip of the iliac crest, to the ilio-lumbar ligament, and 
is continuous with the aponeurosis which covers the 
quadratus lumborum. Inferiorly, just above the 
cruTal arch, it divides into five laminae, the anterior 
becoming continuous with the transversalis fascia, and 
the posterior forming the aperture through which 
passes the ilio-psoas muscle. 

The peritoneum is very loosely united to the sub- 
jacent tissues. It completely invests the left iliac 
fossa, and the right incompletely on account of the 
presence of the caecum. The subperitoneal cellular 
tissue is very lax, and contains a considerable amount 
of fat, and continuous with that of the abdomen, and 
is the frequent seat of abscess of various kinds, 
effiisions of blood, or urine. Pus developing in this 
tissue has for its limits the fascia transversalis in 
front, the fascia iliaca behind, and Poupart*s ligament 
below, pushing up the peritoneum. It may, however, 
pass along the course of the vessels. 

Vessels. — The common iliacs, — The course taken by 
these vessels, with regard to the surface of the body, is 
from a point just to the left of the umbilicus to the 
centre of Poupart's ligament. After the intestines 
and peritoneum have been raised, it will be seen that 
the aorta bifurcates, or does generally, on the left 
side of the fourth lumbar vertebra; consequently 
the vessels of the right and left side differ somewhat 
in length, the right being slightly the longer, and 
lies rather more obliquely across the body of the fifth 
lumbar vertebra. Their length is about two inches, 
more or less, and, passing downwards and outwards, 
at the sacro-iliac synchondrosis divide into external 
and internal iliacs; the vena cava inferior lying to 
the right side, and being formed by the union of the 
two common iliac veins, the right common iliac artery 
crosses their junction, rendering the relation of the 
vessels on the right side more intimate, the vein pro- 
jecting external to the artery above, and being internal 
to it below, whilst on the left side tYkB '^«ccL'\Sk»^\3^<2r« 
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and internal to its artery. Both are crossed at their 
bifurcation by the ureter. 

The relations of the common iliac of the right side : 
— In front of it, the peritoneum, ileum, sympathetic 
plexus, and ureter ; externally, the cava, right common 
iliac vein, psoas magnus ; behind, junction of common 
iliac veins, obturator nerve. On the left side it has, 
in front, peritoneum, sjnnpathetic, rectum, inferior 
mesenteric artery, ureter; externally, psoas magnus; 
intemaUi/, left common iliac vein; hehxTid, left conmion 
iliac vein, obturator nerve. 

Ligature of the coviinon iliac artery, — In order to 
reach this vessel a curved incision is recommended, 
commencing from just above the middle of Poupart's 
ligament to a point two or three inches above and to 
the inner side of the anterior superior spine, or, com- 
mencing from a point close to the anterior superior 
spine, towards the edge of the rectus. The first incision 
divides the integuments ; next, the external oblique, 
the internal oblique, and the transversalis are to be 
divided in succession and to an equal extent. Beneath 
this latter is the transversahs fascia, which is to be 
carefully pinched up, nicked, and a director insinuated 
between it and the peritoneum. It is then to be 
divided to the length of the incision in the muscles, 
care being taken to avoid the deep circumflex iliac 
artery. The peritoneal bag and its contents are to 
be then pulled away towards the middle line, when 
the vessel will be seen just above the sacro-iliac 
synchondrosis. The needle is to be passed /rom within 
outwards. The ureter always comes up with the 
peritoneum, and is usually not seen ; on the right side 
great care must be used, on account of the position 
of the left vein beneath the artery, and the right to its 
outer side. 

The collateral circulation would be maintained by 

the inosculation of the lateral sacral and middle sacral, 

deep epigastric and internal mammary, deep epigastric 

with aortic intercostais and IvxToibai, >i>aft \!asi-lambar 
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and last lumbar, the obturator, with its fellow of the 
opposite side, and the epigastric, gluteal, and sacral, 
bflmiorrhoidal of the internal iliac, with the superior 
hemorrhoidal of the inferior mesenteric, and the 
vesical of the opposite sides, and the uterine and 
ovarian in the female. 

The external iliac artery, — The course of this vessel 
would be indicated on the surface of the body by a 
line extending from either side of the umbilicus to a 
point midway between the anterior superior spine of 
ileum and symphysis pubis. It commences at the 
bifurcation of the common iliac, and extends to the 
crural arch, when it becomes common femoral. 

Its relations are— in fronts intestines and perito- 
neum, a considerable quantity of loose areolar tissue, 
the spermatic vessels, the genito-crural nerve (near 
Poupart's ligament), the circumflexa ilii vein, and a 
chain of Ijnnphatics; externally^ the psoas muscle, 
and fascia iliaca ; internally, the external iliac vein, 
vas deferens, and lymphatics; behind, the external 
iliac vein and psoas magnus muscle. 

Ligature of the external iliac, — On anatomical 
grounds there are two distinct processes for applying 
a ligature to this vessel, and named, after their 
originators. Cooper's and Abemethy's methods. 

Cooper^s method, — In this operation the outer two- 
thirds of the inguinal canal are opened. An incision 
(curved for preference) is to be made, commencing at 
about half an inch outside the external abdominal 
ring, close to Poupart's ligament, about an inch above 
it, and extending to a point just internal to the 
anterior superior spine of the ilium. When the ten- 
don of the external oblique is come down upon, it 
must be opened to the full extent of the external 
wound, and, on being held aside, the cord, cremaster, 
and lower curved border of the internal oblique are 
seen. The cord and epigastric artery must be care- 
fully pulled inwards, and, after the transversalis fascia 
has been divided, the artery can be ieW. or %i^tu 'Wsa 
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wound must be widely separated by retractors, so as 
to obtain a good view of the vessel, which has the 
genito-crural nerve lying on it, and the circumflex 
iliac vein crossing it, its own vein lying internal to it. 
The needle should be passed round the vessel about 
an inch and a half above Poupart's ligament from 
within, so as to avoid the deep epigastric and circum- 
flex iliac artery. 

Ahemeth'i/8 method, — Here the wound is made 
entirely external to the inguinal canal and deep epi- 
gastric, and above and external to the circumflex iliac 
artery. The incision, crescentic, with its convexity 
downwards, is made between a point about an inch 
above and internal to the superior iliac spine, and 
over about three-quarters of an inch above and half 
an inch external to the middle of Poupart's ligament. 
The structures divided are the integuments, tendon 
of external oblique, internal oblique, and transversaJis, 
all to a like extent, until the fascia transversalis is 
met with ; this must be divided on a director or torn 
through, and, as this fascia and the fascia iliaca are 
firmly attached to Poupart's ligament, the vessels are 
not liely to be pulled out of position by its separation. 
The peritoneum is next to be carefully separated and 
held out of the way, when the vessel is seen or felt at 
the brim of the pelvis, when, after scraping through 
its investing areolar tissue, it is readily prepared for 
ligature. 

When the peritoneum and intestines have been 
pulled away from the point where the ligature is to 
be applied, it often happens that neither artery nor 
vein is to be found ; in this case they have followed 
these structures, and will be discovered lying adherent 
to the under surface of the peritoneal bag, with the 
ureter, from which they must be cautiously separated. 
The needle is to be applied yrom within (mtwards. 

Collateral circulation after ligature of the external 

iliac, — ^The gluteal anastomoses with the external 

euvum&ex from the proiunda i€m.0T\&\ tke ilio-lumbar, 
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with the circumflexa ilii; the obturator, with the 
internal circumflex from the profunda ; the ischiatic, 
with the perforating and circumflex branches of the 
profunda ; the internal pudic, with the superficial and 
deep external pudic, and the internal circumflex from 
the profunda; and the deep epigastric, with the 
superior epigastric from the internal mammary. 

Beneath the fascia iliaca is a second cellulo-fatty 
layer, which is associated with the tendon of the iliaco- 
psoas, as far as its insertion, and pus forming therein 
would pass beneath the crural arch external to the 
vessels, and point at the internal and superior portion 
of the thigh, at the level of the small trochanter. 
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SURGICAL ANATOMY OF THE LUMBAR REGION. 

Thb lumbar region forms the posterior portion of 
the abdominal parietes, and is of surgical importance 
from the relation to its anterior aspect of the abdo- 
minal viscera, from the numerous fasciae which enter 
into its formation, and the relation of these fasciae to 
abscess, the operations of colotomy, nephrotomy, 
nephro-lithotomy, nephrectomy, nephrorrhaphy, the 
opening of peri-nephntic abscess, &c. 

The limits or boundaries of the region may be 
defined as follows: — above, the lower border of the 
last rib ; below, the crest of the ilium ; externally, a 
line drawn through the end of the last rib perpen- 
dicularly to the ihac crest ; and internally, the line of 
the spinous processes of the vertebrae. 

Topography. — The integument is tough and thick ; 
the subcutaneous cellular tissue contains a great deal of 
fat, excepting along the middle line. We next see, in 
order, from without inwards, the following structures : 
the aponeurotic origin of the latissimus dorsi and 
serratus posticus inferior, part of the external oblique^ 
and common aponeurotic attachment of the internal 
oblique and transversalis, the mass of the erector 
spinse muscles, a considerable number of vessels and 
nerves lying between these muscles, the attachment to 
the transverse processes of the lumbar vertebrae of the 
middle lamina of the aponeurosis of the transversalis 
muscle, the quadratus lumborum muscle and ilio- 
lumbar ligament, branches of the twelfth dorsal 
nerve and of the upper part of lumbar plexuses, psoas 
muscles, transversalis fascia, a large quantity of fat 
and cellular tissue separating the kidney from the 
pajnetes, the kidney itseli, m\k \]fcL& -va^X^sc ^nd sper- 
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matic or ovarian vessels, and in the front of the psoas, 
the colon, the ascending on the right, and the descend- 
ing on the left. The ascending colon is generally 
enclosed in peritoneum, which forms, by its attach- 
ment to the spine, a meso-colon, whilst the descending 
is covered only anteriorly and laterally, and is for 
that reason selected for the operation of opening the 
colon in the left loin (Amussat). 

"The descending colon has fixed positions, and, being 
incompletely invested by peritoneum, an incision can 
be made into it without wounding this membrane. It 
is usually stated that the descending colon lies along 
the outer border of the quadratus lumborum, and, 
in conformity with this, an incision is to be made 
vertically along the outer border of this muscle. 
This is not always correct. At the lower border of 
the kidney, the colon lies further away from the middle 
line than it does in the iliac region ; and, the quadratus 
lumborum being narrower above than below, this 
rule is true as far as regards the position of the gut 
at the level of the third lumbar vertebra, but not so 
beyond this point. At the level of the symphysis 
between the third and fourth lumbar vertebrae, and 
at that of the fourth below the kidney — and there- 
fore exactly in the field of operation — ^the quad- 
ratus lumborum covers in the colon posteriorly, and 
must be cut in order to reach it. It is only when 
disturbed, a condition which is not so constant as 
one would expect in operations, that the intestine 
increases in breadth forwards and outwards, or over- 
laps the outer border of this muscle (Pirogoff). 
Consequently the incision which is to be directed 
along the border of the great extensors of the trunk 
from the ilium to the twelfth rib, would divide the 
strong tendon of the transversalis until the quadratus 
is exposed, and subsequently the fibres of this 
muscle, when the extra-peritoneal fat and cellular 
tissue would be met with. When the surgeon Ka& 
caref uUj amVed at the cellulo-fatty t)\asv^ft^i^^cc^^x^*Oaft 

-ft. -2. 
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fascia beneath the qiiadratuB lumborom, makiDg tlie 
incision of an equal length with the primary one, eo 
AS to avoid a funnel-shaped wound, the main point is 




Fig. 53. — Mesial Bection of the Abdomen. 

I, body of tenth dorsal vertebra 1 s, (eBophagna; 3, diuhngH); 4, 
paucreaa ; c, aorta ; 6, duodenitm 1 7, sigmoid nexnn ; fi, 
reBlum; 9, TiTer; 10, Btomaoh ; 



to Sx the colon at its fi'ee surface, and open it. In 
doing eo he must avoid llae ^4aBg,Via^ fx<3ia its 
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deep poHition can easily obstruct the field of opera- 
tion, and whict must be carefully pushed on one side. 
From the impossibility of recognizing the peritoneum 
from its posterior aspect, success can only be cal- 
culated on by measuring the distance of the point of 
reflection of the peritoneum, and how far from the 
colon this position is constant. In the first place, as 
regards the descending colon, which is here particularly 




I, nmbiliouB ; 3, rectus ; 3. BympatbeUc i 4, 4lh lumbar vartebra ; 
5, deacendinff colon; 6, qoufa^tua lomborum ; 7, psoaa ; 8, 
aorta; 9, articnlar process of third Inmbar; 10. iDter-nrticular 
caxtila^ I ii, vena cava; 12, psoas; 13, quodratuB 1 14, 
ascending colon : 15, external abliqua; 16. iatenial oblic[ue; 17, 
IraDBTsrsalia ; 18, ureter ; 19, great omentum. 

referred to, after measurements on frozen bodies of f ull- 
grownmen.itwould seem thatthisdistance,in a straight 
line (therefore not corresponding with the curvatuxft at 
the wall of the intestine) is from {oox-MtW, o\ a.^v\sSc>. 
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to one inch, supposing the intestine empty and con- 
tracted (at a level between the third and fourth 
lumbar vertebrae) ; further, that the free side of the 
intestine, as in the accompanying cut, does not look 
posteriorly but somewhat inwards, exactly towards 
the angle which the psoas and quadratus lumborum 
make with each other. If, on the other hand, the 
small intestines are much distended, the peritoneum 
between the psoas and the colon would be pushed 
further downwards, and the colon, by means of the 
traction of the parietal portion of the peritoneum, 
would be rotated in its axis, so that its free surface 
would be dissected more outwardly. Should the 
colon itself be distended, its surface free of peri- 
toneum becomes considerably larger, and may assume 
a breadth of from 2 to 2f inches. Tympanitis of the 
smaller intestine appears to have a rotatory influence 
on the distended colon." * 

Lumbar colotomy, — The colon may be reached 
either by a transverse incision (Amussat), by a longi- 
tudinal one (Hilton, Callisen), or, better still, by an 
oblique one (Bryant). 

Structures divided in Amuaaat^a operation hy trana" 
verae inciaion. — ^The incision is made from a point 
taken midway between the crest of the ilium and 
the last rib at the outer edge of the erector spinas, 
varying in length according to the development of the 
individual, and is directed outwards, at first dividing 
the integuments, the aponeurotic origin of the latis- 
simus dorsi, and some few fibres of the external 
oblique, and between these muscles the twelfth dorsal 
nerve and artery; next, the origin of the internal 
oblique and transversalis, and a portion of the quad- 
ratus lumborum and its fascial investment. After 
the transversalis fascia has been divided, a quantity 
of loose cellular tissue and fat is seen, which, being 

* I have transcribed this passsLge from my own translation of 
Sra,nne*8 "Topographical Anatomy," on account of its great 
pncUoal yalne.— E. B. 
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scratched through, exposes the colon. During life, 
however, the distension is generally so great that the 
bowel bulges into the wound. 

In the vertical inaision, which is made about four 
inches or so external to the spinous processes of the 
vertebrae, the structures divided would be, the integu- 
ment, the aponeurotic origin of the latissimus dorsi, 
the origin of the internal oblique, tendon, transversalis 
and transversalis fascia. 

That portion of the spinal column which is en- 
closed between these regions has upon its anterior 
surface the crura of the diaphragm, covered by- 
peritoneum and subperitoneal fat and fascia, the vena 
cava ascendens, abdominal aorta, and on either side 
the chain of the sympathetic, the thoracic duct, the 
receptaculum chyli, vena azygos major, azygos minor 
on left side, and a large number of lymphatic glands. 

Lumbar fascia, — The peculiar arrangement of the 
fasciae in the lumbar region is of great importance 
surgically, from the control it has over the course 
taken by the pus in lumbar abscess. This fascia is 
the posterior aponeurotic portion of the transversalis, 
and posteriorly gives attachment to the internal and 
external oblique and latissimus dorsi muscles. From 
its inner edge, two laminae, derived from it, are 
attached to the transverse processes of the lumbar 
vertebrae, and enclose the quadratus lumborum, the 
posterior lamina separating it from the erector spinae, 
whilst the posterior portion of the erector spinae is 
covered in by the aponeurosis of the latissimus dorsi. 

In the condition known as " lumbar abscess," the 
passage of pus is governed by the lumbar aponeurosis, 
and by such laminae of fasciae as spring originally from 
it, and may extend anteriorly in the cellular inter- 
spaces between the abdominal muscles, or posteriorly 
between those of the lumbar muscles and their 
derivatives. 

In all cases such abscesses point above the level oi 
Pouparfc's ligament anteriorly, aibove ^i^cia "^^asvsi ^ss:^^ 
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laterally, and ahove the lumbo-«icrtt] Bolcus poeteriorly, 
although of course they may perforate tiie parietal 
peritoneum. Thia, however, is rare. 

OoUectiont of pus may originally form m the anterior 
compartment of the lumbar aponeurosis, find gtavitate 
forwards and downwards, directed by the fasda trauE- 
Torsalis to the edge of the rectus, on the level of the 
fold of Douglas. This lamina of fascia transversalis 
would separate the collection of pus from the space 




I, gBCro-lnmbalis ; a, psoas magnns ; 3, lODgUdmns doni ; 4, 
qnadratus Imuborum ; 5. tetiseimus dorsi ; 6, aitenul obliqoe ; 
7, intsmBt oblique ; S, trauBVarsalia ; 9, rectus. 

known as the cavum prteperitoniale, the so-called fossa 
of Betzius. 

The pus cauQot pass to the opposite side, owing 
to the central union of all these foscira, and its 
passage /ofwards is eaaly «xpiBiaa4 Si ■«% -i^^md. Uw 
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transversalis fasciae and the intermuscular cellular 
laminsB as derivatives of the lumbar fascia anteriorly* 
Here the diagnosis of the locality of pus, whether in 
front of or behind the fascia transversalis, depends on 
the behaviour of the " respiration line/' and the fact 
of it being confined to one side. 

Abscesses developed in the posterior compartment 
of the lumbar aponeurosis may point anteriorly at first 
towards the peritoneal cavity, and subsequently make 
their way to the surface posteriorly, or when developed 
within the sheath of the quadratus point at its pos- 
terior and external border where the abdominal pari- 
etes are very weak (triangle of Petit). 

Abscess simulating "lumbar" may be associated 
with a carious condition of the rib, the pus being 
limited posteriorly by the sheath of the sacro-lumbalis, 
and gravitating downwards in the posterior compart- 
ment of the lumbar fascia. 

Although the psoas muscles essentially belong to 
the lumbar region, yet psoas abscesses do not neces- 
sarily arise in them, the course taken by the pus being 
in a great measure governed by the fascial investment 
they obtain there; this investment is that of the fascia 
iliaca, which, as regards the muscles, is attached above 
to the ligamentum arcuatum internum, internally to the 
sacrum, being continued over the muscles to the crural 
arches, beneath which the pus gravitates, and ulti- 
mately points external to the femoral vessels. Some- 
times it passes through the sacro-sciatic notch to the 
nates. 

The relation of the nerves to the spinal column, 
emerging as they do either through the intervertebral 
spaces or sacral foramina, readily accounts for the 
course taken by the pus in these abscesses. 

Iliac abscess is a collection of matter either in the 
cellular tissue, between the iliac fascia and peritoneum, 
or between the fascia iliaca and iliacus muscle, and 
points above Poupart's ligament, near the anterior 
superior spinous process of the i\i\uii. 
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The collections of pus met with beneath the peri- 
toneum (peri- and retro-peritoneal) are usually de- 
pendent on inflammatory conditions of those viscera 
which are enveloped in that " atmosphere " of cellular 
tissue, the various spaces of which may be examined, 
at all events, theoretically, in the following manner, 
as originally suggested by Koenig. We may obtain a 
tolerably good idea of the behaviour of pus with regard 
to the f ascise and pelvic peritoneum by injecting these 
cellular interspaces. 

First, to demonstrate the probable course of the pus 
in a subserous (or supror-iascial) abscess of the iliac 
fossa. If an injection tube be introduced at the edge 
of the true pelvis at the highest portion of the broad 
ligament, between the two layers, the peritoneum is 
immediately lifted off the iliacus and psoas, and then 
detaches itself from the anterior wall of the abdomen. 
Some of the fluid may pass into the inguinarcanal, or 
along the sheath of the vessels. In the male, merely 
introducing the tube beneath the peritoneum will 
suffice, and the fluid often makes its way along the 
course of the cord, as does pus in some forms of 
abscess. Again, with regard to «i^6-fascial abscesses, if 
the inner aspect of the psoas muscle be injected be- 
neath Poupart's ligament, the fluid passes immediately 
into the region of the vessels and psoas itself ; and on 
appl3dng a little more pressure it passes into the sheath 
of this muscle, or between the bundles of muscular 
fibre, as high as the lumbar vertebrae, while a still 
greater amount causes it to extend as far as the 
quadratus, whilst it simultaneously fills the iliacus 
muscle and its fossa. If the injection be introduced 
on the outer aspect of the iliaco-psoas tendon, it fills 
up the entire space enclosed by the fascia iliaca and 
the ilium ; a little more pressure will drive it into the 
psoas. 

Next it rises up to the quadratus, and ultimately 

reaches the zone of cellular tissue surrounding the 

kidney. When the iliac iossa \a i\3iSL^ ^iJaa <2a\^x^ of 



OF THE LUMBAR REGION. 251 

the osseo-aponeurotic cavity drag up the pieritoneum 
from Poupart's ligament, and may be felt bulging 
near the anterior superior spinous process.* 

The "pointing" of these abscesses, however, is 
liable to. variation. It may be detected (i) at the 
outer edge of the quadratus; (2) it may become 
associated with the psoas tendon, or pass through the 
ischiatic foramen; (3) it may involve the hip-joint 
through the bursa ihaca ; (4) it most frequently passes 
beneath Poupart^s hgament at the outer aspect of the 
iliaco-psoas tendon, reaching the surface by the cellular 
interspace between the rectus femoris and the tensor 
fascia, or it may follow the inner edge of the rectus, 
and point in the region of the sheath of the sartorius. 

Owing to openings in the fascia, such as for the 
passage of nerves or blood-vessels, or irregularities in 
its application, the subserous abscess may become sub- 
fascial, or the converse, or they may be co-existent. 

Kidney, — The kidneys lie on the vertebral column, 
surrounded by an abundance of cellulo-f atty tissue, 
with the ureters, which pass from them, and are 
immediately beneath the peritoneum. They are placed 
on the sides of the two last dorsal vertebrae and first 
and second lumbar, and correspond with the last inter- 
costal space, overlapping the last rib, and passing below 
it for about one or two fingers* breadths. The right 
kidney usually descends about a finger's breadth lower 
than the left. As they lie external to the psoas mag- 
nus, being in relation with this muscle in their inner 
borders, they are in contact with the diaphragm on 
their posterior surface, which separates them from 
the two last ribs, and with the quadratus lumborum, 
usually extending beyond its external border. 

In structure the kidney is firm and tolerably tough, 
but is capable of rupture from external violence ; its 
blood-vessels are situated at the hilus, the artery 
being sometimes double, or indeed triple, and the 

• Koenig, "Lehrb. dwSpec. Cib33rat^»,^"''B^.^a.. 
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vein very large and posBiug immediately into the 
vena cava. The ureter is directed, from above down- 
wards, and Blightly from without inwards, on the 
psoas and immediately beneath the peritoneum. 

The kidney is the seat of several operationg. It may 
be explored, with the view of detecting a cftlculiu, by 
a needle or tapped by an aspirator {paracenlegii), and 
it must be remembered that the hiluB is situated sbcrnt 
two inches from the middle line and opposite the fiist 
lumbar spine, and great care must be taken not to 




Fig. 56. — TniiBvene aecUon of the Abdomen through the 
KldnoTi sad FancreM, ftt the level of the fint Inmbar 
verteba. 

I, dnodenum; 9, ei(;hth rib; 3, obliqnns eitemna ; 4, niath rib; 
5, pleura ; 6, tonUi rib ; 7, liter ; 8, diaphragm ; g, eleventh rib ; 
10, tw^fth rib ; II, psoas ; la, body of flrei lumbar vertebra ; 13, 
deBoending aorta ; 14, eplenio vain ; 15, kidney ; 16, spleen ; 17, 
pancreas ; 18, eitemal obliqne ; ic. descending colon ; ao, aig- 
moid flexure; ai,atamach; aa.eighthrib; 33, rectna t 34,Ti>nDd 
lijtomeut ; 23. inferior cava ; a6, tranaverBa colon j 37, eeventh 
rib ) 38, oacending ooloa. 

iTOimd either the colon or peritoneum. N^^hrolomy, 
an incision made into the pelvis or subetance of the 
Iddnej, in order to evacuate it. Nephrolithotomy, or 
removal oi a stone {xom t\\e Vl&ne^ '. Vh\» Vx^jskikn. has 
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to be SO directed as to cause least bleeding, and most 
fully to expose the organ. Hence it should be made 
slightly obliquely, beginning immediately below the 
full extremity of the twelfth rib, backwards to the 
edge of the erector spinsB, somewhat obliquely, so that 
its posterior extremity is about an inch below the 
margin of the rib. Nephrectomy, or excision of the 
entire gland, and Nephrorrha/phy, an operation for 
fixing a kidney which is freely movable behind the 
peritoneum. 

Sdcro-iliccc disease. — ^With regard to the passage of 
pus in this disease, it may either make its way to the 
surface at the superior portion of the articulation or 
on the outer aspect of the thigh, or a little behind the 
great trochanter, taking the course of the great sciatic 
nerve — the course depending on the relation the sacro- 
iliac joint bears to the lumbo-sacral cord, and the 
strong lamina of pelvic fascia which covers in the 
pyriformis muscle. Sacro-iliac abscesses may point on 
the inner side of the thigh at the edge of the obturator 
extemus, following the course of the obturator vessels 
and nerve. 

Unlike lumbar abscesses, which may be palpated 
in some cases both anteriorly and posterioriroVthe 
fluid made to pass from one fascial envelope to a com- 
municating one, if two collections of matter exist, one 
cannot be emptied into the other, on account of the 
peculiar serrated shape of the articulation.* 

* Vide Olin. Lect by Author, Med. Times and Oaz., July 12, 1879. 
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SURGICAL ANATOMY OF THE PELVIS. 

The pelvis is composed of two portions as regards 
descriptive anatomy — ^the false, which has so far been 
already treated of in what has been said of the 
abdominal cavity, and corresponds with the hypo- 
gastric region and iliac fossae; and the true pelvis, 
commencing at what is known as its inlet, and it is 
here proposed to consider the region of this latter, as 
determined by its bony walls as a basis. 

Those portions of the true pelvis and its contents 
which come within the province of the surgeon are, 
more particularly, the genito-urinaiy apparatus of both 
sexes, the rectum, and its inferior boundary, com- 
prising the perineal and anal regions. Those details 
of its anatomy which more particularly concern 
gynaecology will be studied with greater advantage in 
special works upon the subject, and will be but briefly 
alluded to here. 

Its walls present surgically two surfaces for exami- 
nation and operation — (i) An external, partly free, 
consisting inferiorly of the perineum, laterally of a 
region belonging partially to the lower limb, and pos- 
teriorly, of the sacral and coccygeal regions ; and (2) 
an iThterval, consisting of the peritoneal surface of the 
perineum, and the soft parts fining its bony structure, 
which include the pelvic viscera and the great vessels, 
and finally the bony walls themselves. 

The external genitals may be regarded as appen- 
dages to the pelvis, and will be conveniently treated 
of before entering upon its immediate anatomy, and 
such parts of its lateral boundaries as are evidently 
common to it and to the lower limb will be included 
in the description of tlie latU^x. 
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PELVI-PERINEAL REGION IN THE MALE. 

SCROTUM. 

Structure, — ^The various tissues entering into the 
structure of the scrotum are met with in the following 
order: — The akin, very thin, lax, and rugose; the 
superficial fascia, with which it is closely associated, 
is continuous with that covering the abdomen and peri- 
neum, and in this region entirely destitute of fat. The 
dartos, consisting of loose areolar tissue, in which is a 
considerable amount of unstriped muscular fibre, very 
vascular, is continuous with the superficial fascia of the 
crural region and perineum, and sends a septum 
inwards which divides the scrotal bag into halves, 
thus separating the testes. The dartos is connected 
with the subjacent parts by delicate areolar tissue, 
allowing of the free movement of the scrotal structures 
over the testes, and, owing to the corrugating power it 
has over the scrotal tissues, it is difficult to approxi- 
mate the edges of incisions when made in its structure. 
K fihro-cellvlar coat has been described, which is the 
continuation of the external spermatic fascia, but it is 
very thin, and not easily foUowed beyond the cord. 
Beneath this layer is the cremaster derived from the 
lower border of the internal oblique and gubernaculum 
during the descent of the testis, and the/ascia propria 
or infundibtdi/orm, a derivative of the fascia trans- 
versalis. All these structures are inter-united by a 
very lax cellular tissue, which not only allows of their 
free movement over each other, but over the cord 
and testes. 

The scrotal tissues are not very sensitive, and have 
not much vitality ; consequently, in erysipelatous in- 
flammation or urinary extravasation they rapidly 
become gangrenous. When the urethra gives way 
from unrelieved retention, or from ulceration of its 
walls, the urine is driven by the sudden contraction 
of the bladder into the cellular interval between. t\!kfc 
scrotal and abdominal fasciee, and it& dx£QQ\?LO\LS&^^as£&ft^ 
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l^ the attachments of the fasda already named. Com- 
mencmg a,t first in the scrotum, it ascends over the 
pubes and abdomen and cellular tissue of penis, but 
isumot descend down the thighs, owing to the attach- 
ment of the deep layer of superficial fascia along Pou- 
part'a ligament. In the case of wound of the urethra 
from without, such, for instance, as a blow in the 
perineum, not only is the urethral tube itself ruptured, 
but the fascite enveloping it, often to an unlimited 
extent ; hence the urine may follow almost any course, 
and not restrict itself to anatomical relations. 

The spermatic cord consists of the external spermatic 
fascia, cremaster, inf undibulif orm fascia, vessels, lym- 
phatics, nerves, and the vas deferens, which can be 
readily isolated from the other 
structures, being recognized t^ 
its whipcord-hbe texture. The 
arteriet of the cord are the sper- 
matic, deferential, and the cre- 
masteric ; of the^ the spermatic 
supplies the substance of the 
testis, passing into it either 
through the tunica albuginea, or 
through the back of the medias- 
Fig- 57- —Section of tinum testis. The vein«, pasainc 
Spermatic Cord. ^^^ ^■^^^ ^^^^^ ^^^^ ^ forming 
a, eremaater; 6, vm the pampini/orm, plexus, which 
^^'J ^T'Zt P««^ ^*° " ^Sle tnmk form- 
mfttic Veina'j e,' flio- ™g '^ tlie body of the cord, and 
iDgaiDal nervB i /, terminating, the right one in the 
eternal sperm.fefM- ^g^a cava, and the left in the 

left renal vein. 
The veins of the cord are very liable to a variccee 
condition (varicocele), which is due to several aa&r 
tomical causes; — their tortuous arrangement and free 
anastomoses at their emergence from the gland ; their 
want of support, lying as they do in the loose areolar 
tissue, which allows of the weight of the contained 
column of blood obliterabmg t^e\i vslvoa^ and the 
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pressure they receive in their passage through the 
inguinal canal. It is a matter of fact that the left 
spermatic veins are most liable to this condition, 
the causes assigned being, that the left testicle hangs 
lower, and that its upward current of blood meets 
at a right angle that proceeding from the kidney in 
the left renal vein, and that they are liable to constant 
pressure from the contents of the sigmoid flexure of 
the colon. 

The lymphatics are numerous and large, and termi- 
nate in the lumbar glands, which become rapidly 
affected in malignant disease of the testis. 

The immediate covering of the testis is the tunica 
vaginalis — a structure of great surgical importance. 
When the testis passes into the scrotum, towards the 
end of intrd-uterine life, it carries with it a portion 
of the peritoneum, which envelops it without com- 
pletely enclosing it within its cavity. It presents a 
parietal and a visceral layer, the former being 
applied to the internal aspect of the scrotal tissues 
(the fibrous tissue), and the latter covering the testis 
and epididymis. The parietal layer is reflected over 
the last, forming a cul-de-sac, which bulges up higher 
externally than internally. 

The visceral layer keeps the two extremities of the 
epididymis in contact with the gland and at about 
its centre, forming a sort of mesenteric fold, or meso- 
testis. 

The tunica vaginalis presents three distinct pro- 
longations, or pouches, which may be termed the funi- 
cular, epididymitic, and testicular, but in the normal 
condition they are not distended with fluid. 

Between the parietal and visceral layers there is in 
intra-uterine life a canal, so that the tunica vaginalis 
communicates with the peritoneal cavity, and it is not 
until after the completion of the descent of the testicle 
that this canal becomes obliterated ; and the cicatrix 
of this obliteration is situated just behind the ing;urQ!al 
canal^ giving nse to the external ingviaivaX ioiesfeXiwb, 
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Hydrocele. — This consists of a collectioii of fluid in 
the scrotum or cord, and is subject to a good man^ 
varieties. We may here mention the three following 
as the most common ; — 

Congenital hydrocele (Pig. i), in which the fluid is 
in the patent canal (processos vaginalis), and is moet 
1 in children. 




Kg. 58. 
Fig. I, CoDgenit&l Hydrocele :—([), a probs paaiad thnmgh the 

patent proceBBOB Tagioalis ; (a), CastiB. 
F^ a. Hydrocele -.—li), testis ; (a), tunica vaginalis. 
Fig. 3, Hydrocele of Cord:— (i), lestia; |a), tunica TSginalisi (3), 
processus rogiualu. 

Should the opening of communication with the 
peritonea] cavity be large, the fluid sometimes passes 
back into this cavity, and a knuckle of small intes- 
tine may pass into the scrotum {vide "Congenital 
Hernia"). 
ffpdrocelt of (kx, htnico wigiinaAw (^ES%- i^. This is 
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the most common form met with in adults. In this 
condition the testicle is generally situated posteriorly 
and internally, for the reason that the tunica vaginalis 
is of greater capacity anteriorly and externally. 

Hydrocele of the cord (Fig. 3). This signifies a 
collection of fluid in this portion of the processus 
vaginalis lying with the cord. There are several 
varieties of this form. 

In the event of the hydrocele being of long stand- 
ing, the epididymis becomes separated from the body 
of the testis. 

The transparency of the hydrocele is not constant, 
as the tunica vaginalis becomes sometimes so thick- 
ened, or its contents are so altered, that they are 
quite opaque. 

In hcematocele, the anatomical relations of the testis 
and its covering are precisely similar. 

In puncturing the tunica vaginalis and " tapping," 
the trocar should be pushed in at first vertically, with- 
drawn, and the canula then directed upwards. 



^ 1 
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TESTIS. 

As the structure of the testis will be found in all 
works on descriptive anatomy, it is proposed to make 
some few remarks which may have a practical bearing. 
The testis is ovoid in shape and flattened transversely, 
and it hangs suspended by the cord, so that the major 
axis is oblique from above downwards, and from 
before backwards. The consistence is firm and equal 
in health, and any indurations or knots are indications 
of a morbid condition. The peculiar pain produced 
by pressure is often of diagnostic value in determining 
the position of the organ. 

The testis has a special fibrous covering, the tunica 
aJbuginea, very resistant, and forming the integral 
portion of the organ, its inner surface gives off trabe- 
culse, which subdivide the testicular substance into 
distinct lobules. The greater number of degenerations 
of the testis commence within these interlobular tra- 
beculae. 

The fibrous envelope yields to gradual, but resists 
rapid, distension, and this is a valuable fact in deter- 
mining the nature of testicular tumours, as in the 
instance of sarcoma or encephaloma the distension is 
gradual, and, at last breaking through at one or more 
points, the growth protrudes, giving rise to the 
induration or knots referred to. 

It is often difficult in disease to distinguish the 
testis from the epididymis, a point of importance in 
diagnosis. To do so, the scrotum should be held 
firmly grasped by the one hand, and the lateral sur- 
faces of the enclosed testis gently traversed by the 
index finger of the other backwards and forwards, 
when the furrow which aepaia^^a Wi*^ \a^>& ^wscdl the 
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epididymis may be made out, and the surgeon may 
detect whether it corresponds with the posterior or 
anterior border, or to either of the surfaces of the 
gland, according as the testis is normal or inverted. 

In removal of the testis (castration), the retraction 
of the cord into the abdominal cavity, owing to the 
action of the cremaster muscle, is liable to give 
trouble through haemorrhage, unless it be firmly 
secured. 

The structures divided in the operation of castration 
would be as follows : — ^The scrotal tissues, with the 
vascular and nervous supply — viz., the superficial 
perineal vessels and nerves, inferior pudendal nerve, 
superficial external pudic vessels ; the structures enter- 
ing into the formation of the cord. 

THE MALE PERINEUM.* 

This region is best studied when the body is placed 
in what is known as the lithotomy position — that is, 
with the legs flexed on the thighs, and the thighs on 
the pelvis, in order that the parts to be examined be 
on the stretch. 

In the erect position of the body the superficial 
aspect of the region becomes a mere fold, but it must 
be borne in mind that the same relations exist. 

There is considerable difierence in the descriptions 
given by authors as to what the limits of the perineum 
really are : some including all those structures which 
close in the inferior outlet of the pelvis — ^its entire 
floor, in fact; others dividing this lozenge-shaped 
space into two triangles, by a line passing from one 
tuberosity of the ischium to the other, in front of the 
anus, and calling all in front of it the perineum, and 

* It has been considered advisable, instead of devoting a special 
chapter to the surgical anatomy of the female genito-urinary 
apparatus, to incorporate any facts of surgical importance relating 
to it in the description of those of the male, and the student is 
referred to special works on obstetrics fox d&\aA\fe^ ^<b^^fv'^*«^Q'QSi '^ 
these orgauB — «.^., uterus, ovary, &c. 
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all behind it, the anal, or ischio-rectal region. It k 
proposed to adopt the latter method in this description, 
and it will be seen that, although it may appear 
arbitrary as far as the superficial layer of fascia is 
concerned, as the examination proceeds deeper towards 
the inner aspect of the pelvis, the arrangement is a 
natural one, as adapting itself to the spe^al contents 
of each triangular space. The boundaries of the 
anterior portion, which is convex in the middle, owing 
to the position of the bulb of the urethra, are — ^below, 
a line passing horizontally in front of the anus from 
one tuberosity of the ischium to the other ; and later- 
ally, the pubic rami, meeting at the symphysis ; thus 
forming a triangular interspace, which is itself divided 
by the median raph6 into two equal parts, in either of 
which the lateral operation of lithotomy may be per- 
formed. This raph^ indicates the course taken by the 
urethra, and is a most valuable landmark in all opera- 
tions about the perineum. The sides of this trian- 
gular space are about three inches and a half long, its 
base about three inches, and a line drawn from the 
apex of the triangle to its base, about three inches. 

Topography, — Anterior perineal region. — The inte- 
gument is here moderately thick, becoming thinner as 
the fold of the scrotum is approached, and is very 
distensible and resilient. Beneath is the subcutaneous 
cellular tissue, which is very adherent to the integu- 
ment along the middle line. The superficial fascia 
may be conveniently divided into two layers; the 
upper containing a good deal of fat (which considera- 
bly augments the depth of the perineum in some cases) 
is continuous with that of the scrotum and thighs, 
and in it, or immediately beneath it, lie the superficial 
perineal vessels and nerves, whilst the deeper layer 
has important attachments and is more membranous 
in texture. Externally, it is attached to the rami of 
the pubes and ischium, outside the crura and erectores 
penis; behind, it is continuous with the deep perineal 
fascia, or triangular li^amen^ oi ^<b ^Tm^^^ajoa.^ after 
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turning round the transversus perinei ; and in front 
it is continuous with the dartos and fasciae at the root 
of the penis ; a septum derived from it passes inwards 
dividing the posterior part of the space beneath this 
layer of fascia into two, but is, however, ill defined in 
front. This cellulo-fatty layer is a favourite seat of 
abscess from urinary or other infiltrations. 

The attachments of this fascia are very important 
as directing the course of the urine in extravasation, 
from rupture of the urethra anterior to the triangular 
ligament, into the cellular tissue of the scrotum and 
penis. 

Along the mesial line this fascia is intimately 
attached to the bulb of the urethra, and in cases 
where the bulb has been injured, the urine, after 
extravasation, readily finds its way along the spongy 
portion of the urethra to the glans, with which it is 
continuous. Beneath this layer of fascia, in the 
middle of the space, are the acceleratores urin£8 
muscles, enveloping the bulb, and on either side are 
the erectores penis, passing from the inner aspect of 
the ascending ramus, and covering the lower portions 
of the crura. Lying somewhat obliquely to the 
central tendon are the transverse muscles of the 
perineum. This central tendon is a white fibrous 
knot, and acts as a point dlappwi for the accelerator 
urinse and external sphincter muscles ; it is situated 
in the median line between the urethra and the anus« 
Lying between, and upon the erectores penis and the 
accelerator urinse, are the trunks of the superficial 
perineal vessels and nerve, and some inosculating 
branches of the inferior pudendal, and on or below 
the posterior border of the transversus perinei muscle, 
lie the transverse perineal vessels and nerve. The 
accelerator urinse is separated from the deep layer of 
superficial fascia by a thin aponeurotic layer. This 
muscle, which compresses the bulb, empties the 
bulbous urethra, is generally described as consisting 
of three portions, commencing iroixi >;^i'^ xcka^ckSCDc^cw:^^ 
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anterior, which passes round the penis to be 
inserted on its upper aspect, sending an expansion 
which compresses the dorsal vein; a middle, whicli 
encloses the inferior portion of the urethra, and passes 
between it and the body of the penis ; and a posterior, 
which is attached to the anterior surface of the tri- 
angular ligament. 

It will be observed that the perineal muscles of one 
side form a triangular space, having the triangular 
ligament as its floor, while from its outer angle emerge 
the superficial perineal vessels, and the transverse 
perineal vessels and nerves coming to the surface ; the 
relations of the space are of importance, as in the 
lateral operation of lithotomy the first incision tra- 
verses it. 

Below the accelerator urinae muscle is the bulb of 
the urethra, small in childhood, and large in advanced 
age, and closely bordering on the margin of the anus ; 
this fact is of importance, as there is a greater danger 
of wounding the bulb in the lateral operation of 
lithotomy in old persons. Next is met with the 
anterior surface of the triangtdar ligamerUf a tough 
bluish-white structure— the fibres of which are nearly 
all transverse — ^allowing of the structures between the 
two layers being readily seen through it in favourable 
subjects ; its base is directed towards the rectum, it 
is attached in the middle line to the central tendon of 
the perineum, and laterally to the rami of the ischium 
and pubes, having a free margin on either side of the 
central tendon, which is continuous with the deep 
layer of superficial fascia; its apex is directed up- 
wards, and is connected with the periosteum in front 
of the symphysis pubis. It is perforated at about an 
inch below the symphysis by the urethra, with which 
it is intimately connected, and which here changes its 
direction, and between the urethra and the symphysis 
lie the vessels and nerves of the penis, the dorsal vein 
ox veins in the centre, on either side the dorsal 
arterieSy and most extemaliiiy t\ia ^cn^jdi Ti<scvea« Be- 
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neath the triangular ligament is a considerable plexus 
of veins. 

Structures between the layers of the triangular liga- 
ment, — These consist of the following : — a plate of 
muscular fibres, variously described by difierent 
authors as the levator and compressor urethrse, sur- 
rounding the membranous portion of the urethra, which 
lies between these layers of fascia, and receives a pro- 
longation from each; the deep transversus perinei; 
the internal pudic artery and nerve, the former giving 
off the artery to the bulb and to Cowper's gland ; the 
artery to the corpus cavernosum, and the dorsal 
artery of the penis; and just below the urethra, 
Cowper's glands ; their ducts, and the sub-pubic liga- 
ment. Beneath this layer of muscular fibres and 
vessels is the posterior layer of the triangular liga- 
ment, derived from the pelvic fascia. 

The posterior layer of the triangular ligament is 
derived from the pelvic fascia, and covers the hinder 
part of the membranous urethra, and outer surface of 
the prostate gland ; it is attached below to the anterior 
layer, forming a pouch on either side of and below the 
urethra, in which lie Cowper's glands. 

Beneath it are the anterior fibres of the levator ani, 
passing by the sides of the prostate, and uniting on 
its perineal surface with the muscle of the opposite 
side, and blending at the central tendon with the 
fibres of the external sphincter and transverse perineal 
muscles. The central fibres are inserted into the side 
of the rectum, interlacing with the sphincters, and 
the posterior are attached to the coccyx and median 
raphi behind the rectum. These muscles and the 
triangular ligament shut in the inferior outlet of the 
pelvis. 

The a/nal or ischio-rectal region, — ^The integument 
is here thick, particularly where it is continuous with 
that of the gluteal region, whilst at the margin of the 
anus it becomes very thin, and is continuous with the 
mucous membrane. The inuco-cv3tociao\x& ^5b?^^st S^ 
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thrown into a series of folds by the external sphincter 
with which it is incorporated, and the skin of the 
whole of the perineum posteriorly is interwoven with 
muscular fibres. 

In the middle line of this space lies the anus, the 
mucous membrane of which does not protrude, in the 
normal state, during life. ' If, however, the anus be 
gently opened at the junction of the mucous membrane 
with the skin, a pale line is to be seen, marking the 
position of the internal sphincter, a thickening of the 
muscular fibres of the lower portion of the rectum. 
This band of muscular fibres plays an important part 
in preventing the healing of ulcers and fissures of the 
rectum, by keeping the tissues on the stretch. These 
ulcers are generally situated about a quarter of an inch 
or so from the verge, just within the sphincter, and 
generally either in front of, or at the side of, the 
coccyx. The treatment consists in dividing the fibres 
with a view to relieve the tension. In operating on 
the female, care must be taken in making the incision, 
if on the anterior wall of the bowel, on account of the 
proximity of the vagina. If the verge of the anus be 
carefully examined it will be seen to contain a large 
number of follicles, in which suppuration often occurs, 
leading to a condition which might be mistaken for 
fistula — a disease which is frequently difficult to 
diagnose correctly without a good view of the interior 
of the gut, of which an inch or an inch and a half 
must be exposed for the purpose ; and it is a fact of 
great surgical importance that the internal opening of 
a fistula is always within this distance of the orifice. 

The external opening of the rectum is occasionally 
wanting (atresia ani). 

The perineal portion of the rectum is not much 
more than an inch in length; it curves back below 
the prostate, and is uncovered by peritoneum. Just 
above the anus the rectum is considerably dilated, a 
condition increased by age and constipation. The 
folds of mucous membrane, m t\\!^ €Qi^\>^ ^W» of the 
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rectum, so overlap that considerable difficulty may be 
experienced in passing the £nger or a bougie through 
them; one fold in particular often obstructs the 
finger, at about an inch and a half above the 
aperture. The mucous membrane of the lower end 
of the bowel is very loose, and readily admits of the 
burrowing of matter. It must be borne in mind that 
the curve of the bowel above mentioned necessitates 
caution in the introduction of an enema tube or other 
instrument, which should be directed obliquely yVow 
hehw upwards and forwards, and afterwards, upwards 
and hachwwrds {vide " Cavity of Pelvis "). 

A dilated condition of the inferior hsemorrhoidal 
veins at the lower part of the anus constitutes ea> 
temal piles. 

The superficial fascia, tough and strong, and con- 
taining a great deal of fat, has cutaneous vessels and 
nerves passing through it. The external sphincter 
muscle is attached posteriorly to the tip of the coccyx, 
and, enclosing the margin of the anus, is inserted into 
the central tendon before mentioned. This circular 
band of fibres is about one inch in breadth. Between 
the bowel and the tuberosities of the ischium is the 
ischio-rectal fossa, which contains a quantity of loose 
fat and cellular tissue, and lying across it, and passing 
to the margin of the anus, are the superficial hsemor- 
rhoidal vessels and nerves, which are liable to give 
a good deal of trouble from haemorrhage, when cut 
in operations for fistula, <&c. In shape this fossa is 
somewhat triangular, about an inch in width, and 
about two inches deep ; inf eriorly, its base is formed by 
the integuments of the region, and its apex, directed 
upwards, corresponds to the interval between the 
lower border of the obturator intemus, covered by the 
obturator fascia, and the outer surface of the levator 
ani, covered by the anal fascia. Its boundaries are 
-e^maUy, the tuberosity of the ischium and 
obturator fascia ; internally, the sphincter ani, levator 
ani, covered by anal fascia, and cqcc^^<&xv&\^s2^^£scnss^^ 
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the triangular ligament ; and posteriorly, the gluteus 
maximus and great sacro-sciatic ligament. 

Lying in a fold derived from the obturator fasda, 
on the outer wall of the fossa, the trunks of the 
internal pudic vessels and nerve can be easily felt, 
grooving the inner aspect of the tuberosity of the 
ischium. 

In the external incision for lateral lithotomy the 
knife sinks into the ischio-rectal fossa, and will divide 
the superficial hsemorrhoidal vessels and nerves. Ab- 
scesses have a great partiality for the ischio-rectal 
fossae, and often burrow to a most remarkable extent. 

Fistula in ano is the sinus left on the contraction of 
the cavity of such an abscess. True fistulae exist 
external to the sphincter, and always extend as far 
up as its upper border. They are called complete or 
incomplete, according as their openings are situated ; 
thus, in the former case, one opening is in the rectimi 
and the other on the surface of the body, generally 
near the anus ; in the latter, there is an opening into 
the bowel and none external, or the converse. 

The operation for its cure consists in passing a knife 
through the fistulous track into the bowel, and cutting 
through all the tissues between the edge of the knife 
and the interior of the gut. These tissues are — ^the 
pseudo-mucous membrane of the fistula, the external 
sphincter, some few fibres of the levator ani, the 
branches of the inferior hsemorrhoidal vessels and 
nerves, the internal sphincter, and the mucous mem- 
brane of the inner bowel and its vessels. 

The relations of the bladder and the rectum^ within 
the reach of the finger, are of great importance; thus, 
in cases of retention of the urine, when it is necessary 
to perform the operation of puncture per recttjum, the 
distended bladder is felt overlapping the posterior 
margin of the prostate at a point where, if the puncture 
be made in the mesial line, no injury to surrounding 
parts could take place, as the instrument would pass 
between the vesiculee seminale^, aiv<i ^xl^T^i^ a. s^^ace 
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(trigone vesicce) where these structures are neither 
covered by pelvic fascia nor by peritoneum. The 
digital examination of the bladder per rectum assists 
the surgeon in the detection or dislodgment of vesical 
calculi, in guiding the point of a catheter or sound in 
cases of difficulty, and in the detection of prostatic 
abscesses, or growths. 

Parts concerned in lateral lithotomy in the adult. — 
The object to be attained is that of opening the bladder 
through one particular spot, the prostate, and for the 
reason that, if opened at any other, urinary infiltra- 
tion into the areolar tissue of the pelvis will take 
place. The incisions then must be made in the most 
direct way, to allow of (i) the position of the staff, 
which has been introduced into the bladder, being 
felt ; (2) the neck of the bladder being opened, and 
room obtained for the extraction of the stone. 

The perineum having been shaved, the skin and 
integuments are to be steadied and rendered tense with 
the fingers of the left hand, and the point of the knife 
is to be entered about an inch and three-quarters in 
front of the anus, a little to the left of the middle line, 
and carried through the skin, in a direction down- 
wards and outwards, midway between the anus and 
the tuberosity of the ischium. The left forefinger is 
next to be pushed into this external wound, with the 
double purpose of feeling for the position of the 
groove of the staff in the urethra, and for the pur- 
pose of pushing the rectum downwards out of the 
way. When the groove is recognized, the knife, lying 
flat under the introduced finger, is pushed into the 
urethra just in front of the prostate, and, when the 
point is felt to be in the groove, it is made to slide 
along it towards the bladder, dividing in its course the 
membranous urethra and left lobe of the prostate to the 
extent of an inch. The forefinger is now to be pushed 
along the groove, through the edges of the deep wound, 
and insinuated into the incision through the prostate \ 
the staff is then withdrawn by tti© aa!aa\»s>X»\a. <SwKt^ 
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of it, whilst the finger passes into the cavity of the 
bladder. The forceps are next guided by the under 
surface of the finger into the bladder. When the stone 
is felt, the blades must be opened, the finger gradually 
withdrawn, and an attempt made to catch it in its 
long axis if possible. When caught, it is to be slowly 
and firmly i:^wn out, without hurry, with a slight to- 
and-fro motion in a direction dowmjoarda, towards the 
floor, and not horizontally towards the pubic arch. 
After the operation a searcher or sound is to be intro- 
duced, to find out whether the bladder is free. 

Structures divided in the tcUeral operation of litho- 
tomy. — ^The superficial incision divides the skin and 
superficial fascia, inferior haemorrhoidal vessels and 
nerves, which lie superficially in the anterior part of 
the ischio-rectal fossa, transverse perineal muscles and 
vessels, and superficial perineal vessels and nerves. 
The structures divided on the staff are the lower part 
of the triangular ligament, deep transversus urethras 
muscle; the deep part of the incision divides the 
membranous urethra, the substance of the prostate, 
and vessels around it. 

Structures to be avoided, — ^The 6wZ6, or the rectu/nif 
either of which stands a risk of being wounded, if 
the first incision be too near the middle line; the 
internal pudic artery, if on the other hand the deep 
incision be made too far externally; the artery to 
the bulb, if it be made too far forward; and the 
ejoddatory ducts, if it be carried too far backwards or 
downwards. 

If the entire breadth of the gland and its capsule 
were divided, the urine would be infiltrated beneath 
the peritoneum probably. 

The depth of the perineum between the neck of the 
bladder and the integument varies from rather more 
than an inch to four inches, and between the tubero- 
sities of the ischium from two inches or less, to four. 

/n the chiMy the pelvis being narrow, the perineum 
18 narrow also ; and the neck, oi ^<& \^9Ai^<st ^^KsccL^^nxa- 
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Fig. eg, — Mnle Perineum. The bulb ii slightly Tailed and 
the reotam drawn backwards, in order to make clear the 
memhranoua urethra aud proitate, which are shown in- 
daed as in the lateral operation of Uthotomy, 

I, bnlb ; a, rectnni ; 3, gluteus maxlmna ; 4. external flphiccter ; 
5, levator ani. its au'tenor fibres raised to atiDw the prostjitA ; 6, 
trector penis ; 7. Wilson's mnaclB-. 8, Cowper's gland ; 9, tnink 
of internal pudic i to, euperflcial perineal arteiy; 11, artery to 
bulb (abnormal) ; la, artery to bulb ; i^ continnatioQ of internal 
pudic arterji 14, urethra divided aam the lateral in"'-' — ■ — 
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tively high up, whilst the peritoneum descends very- 
low between the bladder and the rectum. The bladder 
itself is more conical in shape, and is rather an abdo- 
minal than a pelvic viscus, and its connections with 
the surrounding parts are very loose. Hence the 
difficulty experienced in getting into the bladder in 
lateral lithotomy in children, and the danger of push- 
ing the prostate before the finger and tearing it from 
the membranous portion of the urethra. There is also 
a danger of cutting the urethra considerably anterior 
to the point indicated as the exact position for entering 
the bladder ; therefore always, in children, the external 
incision should be made as large as possil3le, that the 
relative position of the parts be clearly made out. 
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SURGICAL ANATOMY OF THE PENIS. 

The integument of the penis consists, externally, 
of very loose skin, destitute of fat, which at the 
corona glandis is reflected over the glans, and has an 
internal mucous surface continuous with that of the 
glans; immediately below the meatus urinarius this 
membrane is gathered into a fold, the /rcenum preputii. 
Behind the corona, and in the sulcus, are a number 
of glands which secrete the smegma. Beneath the 
skin is a layer of loose muscular fibres, analogous to 
the dartos, arranged circularly and lying in loose 
cellular tissue. Beneath this is a tough, elastic fascia, 
enveloping the entire body of the organ, sending in a 
process beneath the urethra and corpora cavernosa, 
continuous with the superficial fascia of the perineum, 
incorporated at its root with the suspensory ligament, 
between the two laminae of which lie the dorsal vessels 
and nerves. The upper portion of the body of the 
penis is composed of the corpora cavernosa, which, 
arising from the inner aspect of the horizontal rami 
of the pubes, unite along the mesial line, this union 
being marked by a septum, called the septwm pectini- 
yorme, which, however, is wanting in front. The 
corpora cavernosa terminate in the front by a rounded 
margin, which projects into the base of the glans. 
The inferior portion of the body of the glans is formed 
by the corpus spongiosum, containing the urethra. It 
commences in front of the triangular ligament at the 
bulb, and, lying between and below the united crura, 
terminates at the glans. 

The arteries of the penis are the dorsal, which lie 
in the dorsal furrow, supplying the integument, and 
afterwards pierce its fibrous investisietAj, x^ftjKt *<kj^^ 
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corona; the arteries to the corpora cavernosa, and 
the arteries to the bulb. 

The veins form, behind the corona glandis, a plexus 
from whence are derived the two dorsal veins, whose 
course and direction is analogous to that of the 
arteries. They perforate the suspensory ligamenb of 
the penis, pass below the symphysis pubis, and with 
the cavernous veins terminate in the plexus of 
Santorini. 

The lympTiatica, with which the organ is richly 
furnished, accompany the dorsal vessels and pass into 
the ganglia of the fold of the groin. 

The nerves lie external to the arteries on the 
dorsum, and are freely distributed to the body and 
glans. 

The penis is often the seat of an arrest of develop- 
ment, one form of which, where the inferior wall of 
the urethra is wanting, is termed hypospadias ; and 
where the superior wall is wanting, and generally asso- 
ciated with extroversion of the bladder, epispadias. 
Occasionally the prepuce completely encloses the glans, 
excepting a minute orifice through which the urine 
passes (congenital phimosis). 
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SURGICAL ANATOMY OF THE MALE URETHEA. 

The urethra may be described as extending from 
the neck of the bladder to the meatus urinarius, and 
for general division consists of one portion belonging 
to the penis, and of another belonging to the perineum ; 
with the former is included the spongy portion, and 
with the latter the membranous and prostatic. It must 
be examined as regards direction, length, and calibre. 

The penile urethra may be considered as the mobile, 
and the perineal, separated from it by the triangular 
ligament, as the fixed portion of the canal, and upon 
the changes in the direction of this fixed portion 
depend all the difficulty of catheterism. 

Spongy portion, — Commencing from the orifice of 
the urethra, a vertical slit provided with two lip-like 
margins, the urethral tube is seen at its most constricted 
portion. On examining the floor of the canal within 
the meatus, a considerable dilatation is found, termed 
the fossa navicularis, and on the roof of this part of 
the urethra is the orifice of a mucous pouch, the 
lacuna magna. Behind this dilatation the canal 
averages about a quarter of an inch in diameter, and is 
throughout studded, particularly on its floor, with the 
orifices of glands (glands of Littri), opening forwards. 
About five inches behind the orifice is another pouch- 
like dilatation contained within the bulb, into the floor 
of which open the ducts of Cowper's glands. 

MemhranotM portion, — ^This is the narrowest por- 
tion of the tube throughout its length, excepting the 
sphincter-like orifice, and is contained between the 
layers of the triangular ligament ; it measures about 
three-fourths of an inch along ita \xY&et, ^TA\fti&. «s^ 

t 7. 
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iDch along its lower surface, aod c 
membrane, elastic, erectile, and muscular tissue. 

The prostatic portion is the widest and most dila- 
table portion of the urethra ; it is about an inch and a 
quarter long, and lies nearer the upper than the lower 
portions of the gland, and its tube ie of greater calibre 
m the middle than at either entrance or exit ; on its 




floor, at the neck of the bladder, is the uvula veracffi, 
in front of which is & lidga lA tomjcoub membrane. 
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rather deeper behind than before, called the veru 
niontanum or caput gallinaginis, having on either side 
of it a pouch or sinus, into which open the prostatic 
ducts. At the fore part of the veru montanum is a 
cul-densac, running upwards and backwards beneath 
the middle lobe, containing on its floor the openings 
of the ejaculatory ducts ; it is called the sinus pocu- 
laris. 

Next, let the urethra be examined as existing during 
life, as it would present itself to the surgeon. 

The urethra may be thus divided into a penile and 
a perineal portion, and the individual lying on his 
back, the usual position for catheterism, its direction 
can be conveniently described as an ascending portion, 
terminating at the root of the penis, the bulbous 
portion, and a descending, comprising the mem- 
branous and prostatic. Thus the points where the 
urethra changes direction are at the root of the penis 
and bulb, and it is in this latter portion of the canal that 
false passages are most frequently made. The curves 
disappear on catheterism ; the first by merely raising 
the penis, and the second on the depression of the 
hanfie of the instrument between the thighs. So 
resilient are the urethral walls that a perfectly straight 
instrument can be readily introduced into the bladder. 
The urethral canal is distant from the under border of 
the symphysis about half an inch or a little more, and 
is consequently about half an inch or a little more 
below the vesical aperture, which corresponds with the 
lower border of the symphysis, and is about an inch 
and a quarter behind it. When not in use, the walls 
of the urethra touch each other, excepting at the orifice 
of the meatus urinarius and in the bulb, where they 
are separated by a narrow interspace. 

Catheterism of the male urethra. — If the urethra be 
healthy, the sound or catheter will pass almost by its 
own weight, and require scarcely any urging. The 
instrument is to be introduced m\»o \Jcife <3fsS^^ife <^ 
the urethra, and pressed gently ouvj^uc^ \sai^'\S^\ia5^ 



278 SURGICAL ANATOMY 

traversed the canal for four or five inches, when the 
handle is to be brought to the middle line close to the 
abdomen, in order that the point may traverse the 
curve below the symphysis ; the handle is then to be 
brought gently down between the legs of the patient, 
when it should glide into the bladder. The great point 
is to keep the extremity of the instrument traversing 
the upper wall of the urethra. Besides, being less 
movable, experience shows that, in cases of stricture, 
the upper wall is less liable to be affected than the 
base and sides. In introducing a small instrument, the 
position of the lacunae must be borne in mind, par- 
ticularly that of the lacuna magna, on the upper wall 
of the navicular fossa, as it is liable to intercept its 
point; and if force be employed, it might pass 
hefneath the mucous coat. In cases of difficulty, by 
passing the finger into the rectum the point of the 
instrument can be directed into the bladder, on account 
of the close relation of the membranous portion of the 
urethra and the rectum, and the readiness with which 
the catheter or sound can be felt through it. 

Catheteriam in the female is a very easy proceeding 
generally, and the little papillar orifice which is 
situated about an inch below the clitoris, in the back 
part of the vestibule, being detected, a straight in- 
strument is readily slipped in without exposing the 
patient. When any difficulty is experienced, it is 
owing to some deviation of the canal or of the neck 
of the bladder, caused by some tumour pressing upon 
the parts, which are very mobile. 

In lithotomy in the femule the vesico-vaginal opera- 
tion is the best, provided the resulting opening be 
properly treated. There is, however, a chance of 
permanent incontinence of urine, on account of the 
function of the urethral sphincter being destroyed by 
the incision into the neck of the bladder having been 
made too freely. It must be borne in mind that when 
the bladder is fully coxitT«uc;tQd, the septum between 
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the bladder and vagina is very limited ; moreover, in 
this condition the openings of the ureters are brought 
very low down, and might be implicated in the 
incision, which is on no account to be transverse. 
The length of the female urethra is about an inch and 
a half, curving sUghtly below the symphysis, with its 
concavity upwards, and having an average diameter 
of about a quarter of an inch, and, being highly dis- 
tensible, very frequently calculi can be extracted 
through it. There is a good deal of difficulty expe- 
rienced generally in effectively using a lithotrite in the 
female bladder, owing to the fact of its muscular coat 
being so thick and strong and its urethral sphincter so 
weak, that the urine, or water injected for the pur- 
pose of operation, escapes past the instrument, leaving 
no cavity; moreover, the bladder forms a fossa on 
both sides of the neck of the uterus. 

The arrangement of the perineal aponeuroses in the 
female is as follows : — The superficial layer of super- 
ficial fascia is continuous with that of the nates, 
thighs, and abdomen ; whilst the deeper layer is firmly 
attached to Poupart*s ligament, the ischio-pubic rami, 
and to the lower border of the perineal septum. 
These fasciae are met with in the labia majora, which 
are very analogous to the scrotum in the male, and, 
being attached above to the external abdominal ring, 
hemise pass into them, known as pudendal or labial 
hemise. This deeper layer of fascia is continuous over 
the ischio-rectal fossae. Where the two layers of 
superficial fasciae unite with the lower borders of the 
perineal septum to form the perineal body, they are 
joined by the ischio-perineal ligament, and it forms a 
support, or ^;o^7^^ d^appui, for the perineal muscles. 

Abscesses in the female perineum are of two kinds : 
diffuse, in the superficial perineal fascia, which readily 
spread in all directions ; and circumscribed abscess of 
the vulvo-vaginal gland, which would be seen as an 
oval projection on the side of the vestibvilft. 
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The sacra-coccygeal region offers for surgical con- 
sideration a common arrest of development of the 
neural arches of the sacrum, constituting spiiia bifida, 
and resulting in the formation of a large cystic 
swelling; the nerves (cauda equina) are in this 
region usually connected with the sac. Hence, if the 
operation of puncture be deemed advisable, it should 
always be made on one side of the sac, and at its 
lowest part. 
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SURGICAL ANATOMY OF THE CAVITY OF THE 

PELVIS, 

The pelvic cavity contains those viscera the inferior 
relations and apertures of which have been described 
in the preceding section — ^viz., the bladder, rectum, 
and vagina, with the uterus and ovaries, the superior 
surface of the perineum forming its inferior boundary. 
The soft parts lining its bony walls, the obturatores 
interni, pyriformes, and levatores ani muscles, are 
invested with the reflexion of the pelvic fascia, upon 
which lie the peritoneum and subperitoneal cellular 
tissue, the arrangements of which are of considerable 
importance surgically.* 

The pelvic fascia, which is continuous with the 
fascia iliaca, is itself a continuation of the trans- 
versalis fascia. It is attached to the brim of the true 
pelvis, and round the margin of the obturator intemus 
muscle. At a curved line between the spine of the 
ischium and the pubes, this fascia splits to enclose part 
of the origin of the levator ani muscle, the external 
lamina of which (obturator fascia) is applied to the 
inner surface of the obturator internus muscle, and, 
passing beneath the obturator vessels and nerve, com- 
pletes the obturator canal ; it is attached below to the 
pubic rami, where it forms an investment for the in- 
ternal pudic vessels and nerve. It afterwards sends a 
thin fascia, the anal, over the lower surface of the 
levator ani, which is to be seen covering it in the ischio- 
rectal fossa. The internal lamina (the recto- vesical) is 

* The detailed surgical anatomy of the uterus and ovaries will 
be better studied in special works on obstelncu. 
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continued over the upper surface of the levator ani, 
over the bladder and sides of prostate, and lower end 
of rectum. The pubo-proetatic ligaments are formed 
by two short rounded banda extending from the capsule 
of the prostate to the posterior aspect of the aym- 




I, fsEcia iliaca; a, 
internal pudio i 
fOBSa; 7, inner bordsr of ingninal canBl; S, deep epigastric 
TeaeelB ; 9, internal aMominal ring; 10, exlemal iliac veinj 11, 
ilinmj 13, Tas deferenHi 13, crural ranal; 14, pelvia fascia; 15, 
obtnratoc faeda ; 16, levator ani ; 17, reoto-vesical fascia. 

phyeis ; the capsule of the prostate is formed from the 
7ateral attachment to it ot this fascia, which also 
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encloses the vesico-prostatic plexus of veins. It is this 
portion of the pelvic fascia which it is so important to 
avoid dividing posteriorly in the operation of lateral 
Hthotomy, for by so doing the urine would find its 
way into the loose areolar tissue, between the rectum 
and the bladder. Division of the prostatic plexus of 
veins is a serious source of danger. Posteriorly, the 
pelvic fascia is continuous over the pyrif ormis muscle 
and sacral plexus, being perforated by branches of 
the internal iliac artery and vein. 

The inlet of the pelvis is somewhat heart-shaped, 
well padded along its upper border by the psoas and 
iliacus muscles, while posteriorly, in the middle line, 
is the promontory of the sacrum, or sacro-vertebral 
angle, which can be readily felt through the abdominal 
parietes in thin persons. Between the bladder and 
rectum is the recto-vesiccU pouchy formed by the pelvic 
fascia, which corresponds posteriorly where it is broad 
to the interval between the iliac arteries ; it is narrow 
in front between the rectum and the bladder, and 
extends as far as the vesiculse seminales and, in front 
and behind, to the tip of the coccyx. Its relation to 
the orifice of the anus is important, and must be 
referred to the condition of the bladder, which, if 
distended, will raise the pouch further into the pelvic 
cavity than its usual level, which is about three inches 
above the anal aperture. Some coils of the ileum and 
sigmoid flexure of the colon fill in the space. The 
peritoneum affording no investment to the lower end 
of the rectum, the neck, base, and anterior surface of 
the bladder, or the front and inferior portion of the 
posterior wall of the vagina, permits of operative 
proceedings upon these viscera, without danger of 
wounding it. The space beneath the membrane varies 
considerably in different parts of the floor of the pelvis : 
thus, in front and at the sides it is tolerably closely 
applied to the underlying pelvic fascia, leaving, how- 
ever, a considerable interspace in front at \»\i<b^5^s>A.\«t^ 
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the point selected for puncturing that viscus above 
the pubis. Behind, and above the anal region, there 
is a considerable interval, containing a great deal of 
loose cellular tissue, (which allows of the distension of 
the rectum,) and of the internal iliac vessels and their 
branches, the ureters, sacral, sympathetic and hypo- 
gastric plexuses, and the origin of the pyriformes 
muscles {vide " Rectum "). 
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SURGICAL ANATOMY OF THE BLADDER. 

The bladder is situated in the mesial plane^ beneath 
the pelvic fascia and peritoneum, and lies obliquely 
from above downwards. Being attached to the pelvic 
floor by its body and base only, it is freely movable, 
but the urachus and anterior reflexion of the peri- 
toneum limit its mobility posteriorly. When empty, 
the bladder lies deep in the pelvis as a flattened sac, 
with its apex reaching up to the symphysis pubis, but 
when distended its relations are considerably altered, 
and are of great surgical importance. When mode- 
rately full, it is round and partially fills the true pelvis, 
but when greatly distended it rises up into the abdomen, 
perhaps even reaching to the umbilicus, and becomes 
curved forwards. 

In front of the bladder, between it and the pubes, 
is a quantity of lax cellular tissue, and the peritoneum 
being reflected from its anterior surface, forwards 
and upwards, allows of its dilation, and is of great 
practical importance in percussing the bladder. It 
is here that puncture over the pubes and the 
"high" operation of lithotomy are practised, but 
the frequency of urinary infiltration is against the 
latter proceeding. However much the bladder may 
be distended posteriorly, this peritoneal cul-de-sac 
undergoes no modification in its relation to that 
viscus, on account of the presence of the prostate- 
peritoneal aponeurosis. Its posterior surface is 
entirely covered by peritoneum, and is contiguous in 
the male with the rectum, and in the female with the 
vagina, and is in relation with some convolutions of 
the small intestine, which lie in the recto-vesicaL 
pouch. Laterally, the peritonewm. \a a.^^^^ "^^^ *^^ 
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bladder above and behind the crossing of the oblite- 
rated umbilical arteries, around which it is reflected. 
The vajja deferentia pass along the side, cross the 
obliterated umbilical arteries, and lie to the inner side 
of the ureters. 

The base of the bladder lies upon the anterior sur- 
face of the rectum, from which it is separated merely 
by a thin layer of cellular tissue in the middle, and 
laterally by the vesiculse seminales and vasa deferentia. 
the former of which are intimately adherent to it, 
and form two sides of a triangle, the base of which is 
directed upwards and backwards, and its apex towards 
the prostate. It is at this spot that puncture of the 
bladder by the rectum is performed. The neck of the 
bladder is surrounded by the prostate, and is directed 
obliquely forwards and downwards. 

The general form of the normal prostate is that of 
a chestnut, with its base directed towards the bladder, 
and its apex towards the symphysis, having its 
longest diameters antero-posteriorly, and at its base 
transversely. Its inferior surface rests on the tri- 
angular ligament ; its upper surface, slightly concave, 
is intimately connected with the bladder and ejacu- 
latory ducts, which lie together in the middle line 
immediately behind it. Its anterior surface corre- 
sponds to the deep layer of the triangular ligament 
(pubo-prostatic ligament); the posterior surface is 
separated from the rectum simply by a little cellular 
tissue and is applied to the neck of the bladder ; and 
its sides are in relation with the levator ani and with 
the pelvic fascia. The prostate is invested by a fibrous 
capsule, derived from the pelvic fascia. The density 
of this capsule accounts for the intense pain of 
prostatic abscesses, and forces the pus to find its way, 
unless relieved, into the urethra. In opening these 
abscesses in the perineum, there is a possibility of 
urinary fistula, and in the event of their bursting in 
the perineum, such fistulse are certain to form. 

The position of th« pro8tate glwitwl -mthi regard to 
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the perineum is readily determined by passing the 
finger into the rectum, and the organ, if healthy, is 
generally felt about as far up as the second joint of 
the forefinger reaches, whilst in some forms of en- 
largement, the upper border of the gland will be far 
out of reach of the entire finger. 

The cavity of the bladder presents at its base the 
trigone vesicce^ an equilateral triangle formed by the 
oblique openings of the ureters posteriorly, and by 
the urethra anteriorly. It is through this triangular 
space that the trocar enters in puncture per rectum. 
The trigone is perfectly smooth, and free from rugse. 

Immediately behind the trigone is the deepest part 
of the bladder, the has fond — not very much marked 
in children, but forming a considerable pouch in old 
persons if there is urethral or prostatic obstruction, in 
which the urine settles, causing considerable irritation. 
It is in this pouch that calculi lodge generally. 

In the female the bladder is rather larger and 
rounder than in the male. It has no bos fond. The 
neck is lower, and it and the posterior portion of the 
bladder lie on the vagina ; hence it does not descend 
as low as in the male, and its posterior surface is 
entirely covered by the peritoneum. 

In children, the bladder is rather an abdominal than 
a pelvic viscus, and is conical in shape, owing to the 
position of the but recently obliterated urachus. 

Vessels. — ^The vascular supply of the walls, soft 
parts, and viscera of the pelvis is derived from the 
branches of the internal iliac and from the middle 
sacral artery. 

After birth the internal iliac consists of two trunks, 
an anterior and a posterior — a subdivision which takes 
place opposite the great sacro-sciatic notch. The 
branches given off from the anterior are those to the 
bladder and prostate; superior vesical (the pervious 
portion of the foBtal hypogastric artery), middle and 
inferior vesical, the middle hsemorrhoidal to the recivsxsiL^ 
the obturator, the internal pu^caii^\B^^%.\KR,^sA*OcRv 
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aterine Etnd Tftginal in the female, Thoee given off 
from the poGtetior trunk are the gluteal, ilio-ltunbar, 
and lateral sacral. The gluteal, ischiatic, and internal 
pudic leave the pelvis by the great sacro-Bciatic notch, 
parsing between the sacral plexus of nerves. 

Relations of the iniemal Iliac artery. — The internal 
iliac has, in front, the peritoneum and ureter (rectnm 
on left side) ; extemaUy, the psoas muscle, and obtu- 
rator nerve: behind, the internal iliac vein, lumbo- 




Fig. 62.— Sagittal section of Female Pelvis. (Onejudf.) 

T.nlernst a, Wadderi 3, recfnni! 4, symphTBia. 

sacral nerve, and piriformis muscle ; on the right side 
the vein is more extemaL 

Ligature of internal Uiac artery,— T\n6 vessel is 
reached by the same incision as that for the common 
iljM, and, the bifurcsLtlon. \)&va^ found, the space is 
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very limited upon which the ligature can be placed ; 
the short thick trunk passes downwards and back- 
wards as far as the upper border of the great sacro- 
sciatic notch. 

The external iliac vein lies just in the bifurcation of 
the common into external and internal ihac, and is 
liable to be in the way of the needle in passing the 
ligature. The lumbar and sacral arteries chiefly carry 
on the circulation after its ligature. 



\s 



290 SURGICAL ANATOMY 



RECTUM. 

The rectum is a direct continuation of the sigmoid 
flexure, and commences at the level of the left sacro- 
iliac synchondrosis, and terminates at the anus.* 

Direction. — The general direction of the rectum is 
vertical ; its name is a misnomer, since its curvatures 
would rather seem to indicate intestinum curvum as 
a, more correct one. These curves are, lateral and 
antero-posterior. 

Lateral curvatures, — From the sacro-iliac synchon- 
drosis the rectum at first inclines a little to the right, 
across the median line, then it reverts again to the 
left. 

Antero-posterior curvatures. — After its commence- 
ment, the rectum corresponds with the curve of the 
sacrum, and follows it to the apex of the coccyx, 
adapting itself to the posterior wall of the pelvis, so that 
its concavity looks directly forwards. In the male 
the anterior concavity corresponds with the convexity 
of the bladder, and its lower corresponds with the apex 
of the prostate, at which point the gut passes abruptly 
forwards, and after a course of between one and two 
inches terminates at the anus. 

It is very important to recollect this in introducing 
instruments, such as specula or sounds, or indeed the 
finger, into the rectum. 

Calibre. — This is not uniform. The straight portion 
enclosed by the sphincters is closely approximated, 
and offers some resistance to the introduction of the 
finger. Immediately above this the rectum dilates, 
forming a kind of pouch or ampulla ; the gut then 
becomes regularly cylindrical. With care and patience, 

* For perineal ■50x\ian, inde ^, ^t.. 



OF THE RECTUM. 29 1 

the entire hand and indeed part of forearm may be 
introduced into the rectum, a fact of importance in 
the diagnosis of abdominal tumours, &c. By passing 
the entire hand into the rectimi in a case of intestinal 
obstruction, the author detected a rare form of hernia, 
where the small intestine had passed between the 
bands of muscular tissue of the rectum, and protruded 
into it, completely blocking up its canal. (The curves 
of the rectum, considered from below upwards, have 
been already described.) 

Relation of the rectum to the peritoneum, — This 
is of great surgical importance. The rectum may be 
readily divided into an intra- and extra-peritoneal por- 
tion. The peritoneum descends lower on its anterior 
than on its posterior surface. It is attached by a ^mall 
mesentery to the anterior surface of the sacrum, which 
allows of its free movement in the pelvis, when empty, 
and as distension occurs its laminae separate, and 
' afford room for this distension. At the base of the 
vesiculae seminales in the male, or the upper fourth of 
the vagina in the female, it is reflected so as to form a 
cul-de-sac, which is distant from the anus about two 
and a-half inches when the bladder is empty, and about 
three when fuU. 

From the anterior surface the membrane is reflected 
very obliquely upwards and backwards, and the point 
where it covers the posterior wall of the rectum is 
from four to five inches from the anus. These 
measurements are of great importance in conducting 
operations for the removal or partial removal of the 
rectum^ or of operations on the bladder or prostate. 
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SURGICAL ANATOMY OF THE LOW! 

EXTREMITY. 

The lower extremity is composed of four segi 
the hip, the thigh, the leg, and the foot. Th€ 
of the hip includes, anteriorly, the superior 
region, or the upper third of the front of tb 
immediately below Poupart*s ligament; pos 
the gluteal ; and internally, the ischio-pubic 
turator. These several regions cover in the i 
tion of the hip-joint. The region of the hip-jo 
be described as having for its limits, the iliac c 
sacral groove, Poupart's ligament, and belov 
encircling the limb, just below the fold of the 
Surface markings, — Anteriorly and extemt 
the muscular prominences formed by the tensoi 
femoris ; and intemaUy, by the adductors and 
— ^this surface is crossed obliquely below 
sartorius. Posteriorly, is the sweU of the 
maximus; and internally , the tuberosity 
ischium, and the rami of the nubes and 
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surgical relations comprise those of the common 
femoral and upper portion of the superficial femoral 
vessels, or Scarpa's space. 

The structures which concern femoral hernia have 
already been described, with the arrangement of 
the fascia lata, in its superficial aspect. From the 
inner surface of this fascia spring two strong pro- 
longations — one, an external, starts from the junction 
of the external and posterior aspects of the thigh, 
and becomes attached to the external edge of the 
linea aspera; the other, internal, commences at the 
junction of the internal and posterior aspects of the 
thigh, and becomes attached to the posterior surface 
of the preceding lamina, thus dividing the thigh into 
two distinct aponeurotic sheaths, which become more 
developed in the middle femoral region, where they 
will be described. 

Scarpa's triangle, — This space has for its limits the 
following: — ^its base, the crural arch; its external 
boundary, the sartorius; its internal, the adductor 
longus. In the centre of the triangle so formed, 
passing from the middle of its base to the apex (the 
meeting of the sartorius and adductor longus), lie 
the femoral vessels. The floor upon which they rest 
is formed from without inwards by the iliacus, psoas, 
pectineus, adductor longus, and part of the adductor 
brevis muscles. The anterior crural nerve lies in the 
furrow between the iliacus and psoas muscles. The 
femoral artery lies external and a little superficial 
to its vein. The sheath of the femoral vessels, which 
has been before described (vide "Crural Hernia"), 
ceases at the division of the common femoral into 
superficial and deep, and is formed anteriorly by a 
prolongation of the fascia transversalis, and posteriorly 
by the fascia iliaca, which furnish septa between the 
common femoral vessels. The inner margin of the 
psoas separates the artery from the hip-joint, and 
passing behind the sheath is the bT^sasJo. ^ ^'^^oa 
anterior crural nerve to the pec^mevj^s. \ipsx% ^'^ 
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the pectineus, and outer surface of the adductor 
longus, are the deep external pudic vessels, branches 
of the common femoral, beneath the pubic portion 
of the fascia lata. 

On thd outer side of the saAorius is the tensor 
vaginse f emoris, passing obliquely downwards and back- 
wards, to be inserted into the fascia lata ; and between 
it and the sartorius is the upper portion of the rectufs 
f emoris, with some branches of the external circumflex 
vessels passing outwards into its substance. Passing 
inwards towards the articulation, will be met with, 
from without inwards, beneath the sartorius and 
vessels, the lower portion of the combined tendons of 
the psoas and iliacus in their sheath ; a cellular inter- 
space between them and the outer border of the 
pectineus, in which lie the internal circumflex vessels, 
the pectineus, and the adductor brevis, also separated 
by a slight interval. Beneath, the upper portion of 
the rectus and the external circumflex vessels, the 
upper part of the vasti, the neck of the femur, and 
the anterior portion of the articulation. Immediately 
behind the psoas and iliacus tendon and the pectineus, 
are large bursae separating them from the -joint. 
Beneath the pectineus and adductor brevis are the 
obturator vessels and nerve, the obturator externus, 
and portion of the adductor magnus muscles. 

Fetnoral artery in Scarpa^a space. — The common 
femoral is a continuation of the external iliac, and 
enters the space below Poupart's ligament, at a point 
midway between the anterior superior spine of the 
ilium and the symphysis pubis, and it lies in the 
crural sheath for about an inch and a half or two 
inches, which sheath separates it from the fascia lata 
and inguinal glands. 

The common femoral vein lies to its inner side 

above, but gets behind it lower down. The anterior 

crural nerve lies about half an inch external to it. It 

lies at Rrat on the psoaa and afterwards on the pec- 

tineus, but separated irom. \^\>y ^i^<a i«aiS5t^^^\x^ ^ssd 
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profunda vessels It 
usually gives off four 
superficial branches — 
the superficial epigas 
tnc circamflex iliac 
and the superficial and 
deep external pudic 
(By the superficial 
femoral is meant that 
portion of the vessel 
between the giving off 
of the profunda and 
the point where it be 
comes pophteal ) The 
profunda or deep f e 
moral generally arises 
from the outer and 
back part of the com 
mon trunk about an 
inch and a half or two 
inches below the crural 
arch at its commence 
ment this vessel is on 
the outside of the 
superficial femoral 
vessels ; but it soon 
passes behind, and 
finally, reaching the 
inside, courses down- 
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wards and backwards among the adductor muscles. 
It rests on the iliacus, pectineus and adductor 
brevis, and, passing between the adductor longus 
and magnus, terminates in a small twig that pierces 
the magnus. The profunda gives off the external 
circumflex which, arising from its outer side, 
passes outwards between the branches of distribution 
of the anterior crural nerve, below the sartorius 
and rectus, and divides into three series of branches- 
ascending, descending, and transverse. The irUemcd 
circumjlex is given off from the inner and back part 
of the profunda, passes between the pectineus and 
psoas muscles, and opposite the tendon of the obturator 
extemus it gives off two branches : one an ascending, 
inosculating with the obturator, and a descending, 
muscular ; and the vessel itself passes into the gluteal 
region between the quadratus femoris and adductor 
magnus, inosculating with the ischiatic, external cir- 
cumflex, and superior perforating vessels. The per- 
forating arteries. — The first is generally given off from 
the profunda, just above the tendon of the adductor 
brevis, between it and the pectineus, and pierces the 
adductor magnus; the second pierces the adductor 
brevis and magnus ; and the third is given off below 
the adductor brevis, and pierces the adductor magnus. 
The inosculations of these vessels will be considered 
in the description of the thigh and buttock. 

Compression of the femoral artery in the upper 
third is easily effected, either just as it passes over the 
pubes, where the pressure should be made obliquely 
backwards, on account of the surface of the bone 
being inclined slightly forwards, or just below Pou- 
part*s ligament, at a point where it is very superficial, 
being separated from the acetabulum and neck of 
femur by the psoas in extension of the thigh. 

Ligature of thefempral artery in Scarpa* a apace, — 

Except in the case of a wound of the vessel, the 

common femoral is rarely tied, owing to the number 

of fiznall superficial and law&cxiW \st»XLO[v!^ ^<^^t^^s^ 
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but little chance of a good coagulum being made. For 
popliteal aneurism, &c., the superficial femoral is tied 
just at the point before it passes beneath the sartorius. 

The knee being slightly bent, an incision of about 
two or three inches in length is to be made over the 
course of the artery, dividing the skin, superficial 
fascia, and fat. IN'ext the fascia lata is to be divided, 
when the oblique fibres at the edge of the sartorius 
will be seen, vhich are to be drawn aside in order 
to give room. Some branches of the anterior crural 
nerve are generally spread out over the course of the 
vessel, and occasionally the internal saphena nerve 
crosses it at this point. The sheath is next to be 
opened, but only so much as to allow of the easy 
passage round the vessel of the aneurism needle, 
which should be passed /rom within outwards. 

Collateral circulation after ligature of the superficial 
femoral artery in Scarpa's space, — The external cir- 
cumflex from the profunda anastomoses with the 
gluteal and circumflex iliac, the internal circumflex 
with the obturator ischiatic and superior perforating, 
and the vessels in the popliteal space with the comes 
nervi ischiadici. 

The tumours in Scarpa's space, which might be 
mistaken for aneurisms, are enlarged glands, cysts, 
psoas abscess, enlargement of the bursa below the 
psoas, and hernia. Femoral hemise lie to the inner 
and upper side of the vessels ; psoas abscesses point 
external to them. Inguinal hemise may be mistaken 
for crural, owing to the circumstance that adhesions 
taking place from any cause between the aponeuroses 
may divert their course ; it is far more common for 
crural hemise to resemble inguinal {vide " Crural 
Hernia "). 
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SURGICAL ANATOMY OF THE GLUTEAL REGION. 

This region is of great surgical importance from its 
intimate relations with the hip-joint, and the control 
the muscles have over its several movements ; it has 
for its limits, \\ifrord^ the anterior superior spine of 
the ilium, and the margin of the tensor vaginse femoris; 
superiorly, the crest ; posteriolyy the posterior superior 
spine of the ilium, the sacrum, and the middle line of 
the body ; hdow, the tuberosity of the ischium, and 
fold of the nates. 

Topography. — Beneath the skin there is a con- 
siderable amount of fat, particularly over the tuberosity 
of the ischium, in which lie a number of cutaneous 
nerves, supplying the integument ; the fascia lata, 
which is thin over the gluteus maximus, and very 
thick in front over the gluteus medius, to which it 
gives origin; next, the gluteus maximus, and the 
anterior and superior jjortion of the medius. 

Beneath the gluteus maximus lie, first of all, a 
fibro-cellular layer, continuous with the subperitoneal 
cellular tissue through the groat sacro-sciatic notch, 
a portion of the gluteus medius, sacro-sciatic ligaments, 
pyriformis muscle, with the sciatic vessels and nerves 
emerging below its inferior border; the obturator 
intemus, with its satellite muscles, the gemelli ; the 
internal pudic vessels and nerve with the nerve to the 
obturator intemus, the quadratus femoris, the tube- 
rosity of the ischium with the origin of the hamstring 
muscles, the great trochanter covered by a large bursa 
mucosa, which separates it from the gluteus maximus, 
and part of the origin of the vastus extemus, the 
8upeA(nsl gluteal vessels, and the anastomoses of the 
external circumfiiex mt\i ^i^e ^\x\)^^ N^esaRj^., tha 
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gluteus minimus muscle, the posterior part of the 
articulation of the hip-joint ; and beneath the quad- 
ratus femoris, the obturator externus and the anas- 
tomosing branch of the internal circumflex. 

The gluteal artery, generally the larger terminal 
branch of the posterior division of the internal iliac, 
passes out of the pelvis, at the upper part of the 
great sacro-sciatic notch, and lies between the gluteus 
minimus and pyriformis. It may be the seat of 
aneurism, either idiopathic or traumatic, and the 
vessel in either case may be readily reached in actual 
practice, without attendance to the somewhat com- 
plicated directions given for finding it; in the 
former case the swelling caused by the position of 
the sac, and in the latter the direction of the already 
existing external wound, would guide the surgeon. 

The ischiadic artery arises usually from the 
anterior division of the internal iliac, or it may arise 
with either the gluteal or internal pudic, or both. 
It passes out of the great sciatic notch, below the 
pyriformis, in relation with the internal pudic artery 
and great sciatic nerve, between which it lies, the 
nerve being external. It is remarkable as giving off 
a very large anastomosing branch, which accompanies 
the great sciatic nerve, comes nervi ischiadici. 

The internal pudic artery Hes very deep in the gluteal 
region, and, having escaped between the pjnrif ormis and 
levator ani, emerges from the pelvis at the great sacro- 
sciatic notch, and winds round the spine of the ischium 
accompanied by its nerve ; again reaching the pelvis at 
the lesser sacro-sciatic notch, it lies on the inner surface 
of the ischium, and is there covered by a process of the 
obturator fascia {vide " Perineum "). 

The great sciatic nerve emerges from the greater notch 
at its lower portion, and lies exactly between the tube- 
rosity of the ischium and the great trochanter. 

The inter-muscular, cellulo-f atty membranes, which 
are so extensive in the gluteal region, freely vcAiet- 
communicate with thosQ within tihe ^^n\&,^\Atl^svS^ 
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explain the passage of pus either from or into its 
cavity. 

Sciatic hernia occasionally exist, a portion of 
intestine passing down through the greater sacro- 
sciatic foramen, and having the vessels posterior 
to its sac. 

The bursa over the great trochanter is sometimes 
the seat of abscess, which has been mistaken for 
disease of the hip-joint. 
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ISCHIO-PUBIC OR OBTURATOR REGION. 

This forms the inner boundary of the region of the 
hip, and comprises the obturator foramen, the structures 
covering it on either surface, and the parts immediately 
adjacent. The bony prominences are easily felt ; they 
are the pubic space and horizontal ramus of the pubes 
anteriorly, and the descending ramus and tuberosity of 
the iachium, internaUy and behind. The anterior sur- 
face consists of the gracilis, pectineus, and adductors, 
beneath which is the obturator internus. The obturator 
foramen is not entirely jBUed in by the membrane, 
which is wanting just below the groove through 
which the obturator artery and nerve pass. Attached to 
the inner or pelvic surface of the membrane, and to the 
bone around, is the obturator internus, having the 
obturator fascia below, between it and the levator ani, 
and the peritoneum above ; it is intimately connected 
with the margins of the obturator membrane, and 
assists in forming the obturator canal. This obturator 
canal is about three-quarters of an inch in length, and 
directed obliquely from above downwards, and from 
without inwards. 

Obturator hernia. — Occasionally a hernia protrudes 
through the canal, and forms a swelling in the adductor 
or pubic region, emerging upon the thigh, below the 
horizontal ramus of the pubes, to the inner side of the 
capsule of the hip-joint, having the femoral vessels in 
front, and a little to the outer side, the tendon of the 
^idductor longus to the inner side, and behind, the pec- 
tineus muscle. The obturator vessels and nerve also 
pass through it to the thigh, and the pressure exerted 
by the hernia upon the nerve inducea "^gKoi ycl ^^^Rfe 
regions to which it is supplied, and \a ai«JcXi oVmm^^sNjt 
^nce in diagnosis. 
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SURGICAL ANATOMY OF THE HIP-JOINT. 

The hip-joint itself lies enclosed in the foregoing 
regions, which have been described from the siu^face 
inwards ; and, before entering upon a description of 
this joint, it is important to examine the relations of 
the muscles to the articulation, and their control over 
its movements, in order to understand the exact posi- 
tion of the head of the femur in the several dislocations 
to which the joint is liable, and their action upon 
the upper portion of the thigh bone in fractures. 

Immediately in front of the joint is the tendon of the 
psoas and iliacus (separated from the capsular ligament 
by a bursa) ; above, is the reflected tendon of the rectus 
femoris and the gluteus minimus, closely interwoven 
with the capsule ; internally, the obturator extemus 
and pectineus; posteriorly, the pyriformis, obturator 
internus, and gemelli, tendon of obturator extemus, 
and quadratus femoris. All these muscles are in 
absolute relation with the capsular ligament, and are 
covered in by the superficial muscles already de- 
scribed. As masses, however, the musculature of the 
hip-joint is, on account of the relation of the great 
trochanter to the upper portion of the diaphysis of 
the femur, somewhat irregularly distributed, so that, 
externally, it is covered only by the fascia, the tendon 
of the gluteus maximus, and the skin. Below the 
great trochanter is a thin muscular layer from the vas- 
tus extemus ; whereas internally is the largest amount 
of muscles, the adductors, pectineus, gracilis, sartorius, 
and, posteriorly, the Joint is completely covered in by 
the gluteus maxbrnxa. 1A» \a '^ot^iJ'B. ^c^r.^'^^os^^ that 
the joint is nearer to t\i© wi\«x^at '^^^aa «^\sia K>KHxv\ft 

the pubic spine. 
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Being an enarthrodial joint, the movements of 
which it is capable are very extensive : — Flexion, 
which is produced by the psoas and iliacus, sartorius 
and rectus femoris. Extension, by the hamstrings and 
some fibres of the gluteus maximus. In both these 
movements the neck of the femur rotates on its axis, 
whilst the inferior extremity of the thigh bone 
describes an arc of a circle, directly backwards and 
forwards. Addtiction is performed by the pectineus, 
adductors, and gracilis. In this movement the shaft of 
the femur is adducted to the middle hne of the body, 
and its neck is lowered. Ahdvxition, by the gluteus 
medius, and minimus, and the tensor vaginae femoris. 
The neck of the femur is raised. Rotation outwards, 
in which the trochanter major is thrown backwards 
and the foot outwards, by the gluteus maximus and 
medius, pyrif ormis, obturators, and quadratus femoris. 
Interned rotation, when the great trochanter is thrown 
forwards and the foot inwards, by the anterior fibres 
of the gluteus medius and the gluteus minimus. 

It will be seen that the greater part of these muscles 
are external rotators, and it has been considered that 
this fact explains the corresponding rotation of the 
thigh in fracture of the neck of that bone, but it is 
much more probable that the eversion of the limb is 
due simply to its own weight. External rotation, how- 
ever, is of no diagnostic value in fracture of the 
neck, unless accompanied by actual shortening of 
the limb. 

The trochanter major is the great lever into which 
are inserted the rotator muscles of the hip-joint, and is 
separated from the integuments by the anterior edge 
of the tendon of the gluteus maximus, beneath which 
is a large bursa. Its variable position is readily seen 
in the several movements of the hip, describing the 
arc of a circle, owing to its continuity with the neck 
of the femur. When the neck, oi \\i<e> i^\cMx ^& 
fractured, the trochanter ma^ox ro^Bk^uea m ^i^l'^ ^:»fi» ^ 
the bone, and in ca^ of dislocation, ox «os^e^^^«^ 
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dislocation, measurements of its distance from the 
anterior superior iliac spine must be carefully compared 
with sinuliar measurements taken on tbe opposite side 
of the body. 

The position of the trochanter major ^ with regard 
to the several bony projections of the region, should 
be carefully studied in every position of the limb. Its 
situation is marked by a deep depression, when the 
individual is standing upright with the heels together, 
and its differences of relation in flexion, extension, 
adduction, and abduction should be compared. These 
relations are obviously of the utmost importance in 
the diagnosis of dislocation or fracture connected with 
the hip-joint. 

If the exact relations of the great trochanter with 
the several osseous prominences observable on the 
pelvis in a normal state be examined, it will be noticed 
that if the femur is flexed at a right angle, and at the 
same time slightly adducted, the apex of the great 
trochanter corresponds with a line drawn from the 
anterior superior iliac spine to the tuberosity of the 
ischium, and that this line divides the cotyloid cavity 
(which, with respect to the surface, may be regarded 
as occupying the central position between the anterior 
superior spine of the ilium, the spine of the pubis, 
and the tuberosity of the ischium) into two equal 
parts. This line, corresponding to the centre of the 
cavity, will serve as a guide to an appreciation of the 
extent of displacement in dislocation. Thus supposing 
the head of the femur be placed behind the cotyloid 
cavity, this line, instead of corresponding with the 
apex of the trochanter major, would correspond with 
a point nearer its base. The extent of the displace- 
ment, then, will be measured by the prominence of 
the great trochanter behind this line. (N^laton.) 

The triangle Bryant* describes as the iluhfemorcU is 
formed between the ilium and the great trochanter of 

* ** Proceedings of the Boyal Medical and Chinuigioal Sodety,** 
vol vil. No. 7. 
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the femur. One side of it is drawn from the anterior 
superior spinous process of the ilium to the top of the 
major trochanter. 

The second is drawn from the anterior superior 
spinous process of the ilium directly downwards to the 
horizontal plane of the recumbent body; and the 
third, which would be the base of the triangle, is 
drawn at right angles to the second, and falls upon the 
first line, where it touches the great trochanter. 

Mr. Bryant says that first the line corresponds in 
the normal position of the hip-joint to N^laton's test 
line for dislocation of the head of the thigh bone back- 
wards ; and he claims the base of the triangle to be 
the test line for fracture or shortening of the neck of 
the thigh bone ; and he asserts that whilst in a healthy 
subject the ilio-femoral triangles of the two sides are 
exactly similar, in all cases of injury to the hip, 
in which shortening of the neck of the thigh bone 
exists, the amount of shortening can readily and 
accurately be made out, on comparing the bases of the 
triangles of the two sides. Again, in impacted frac- 
ture, where on the sound side the base of the triangle 
will in the adult measure its average normal length of 
two and a half inches, on the afiected or impaired side 
it will measure from half an inch to more than one 
inch less, these measurements being taken with the 
patient in the horizontal position, the pelvis straight, 
and the two femora parallel. 

The position of the trochcmter minor, which lies just 
below the neck, at the superior and inferior aspect of 
the femur, is of importance to the surgeon in per- 
forming amputation at the articulation, as the knife is 
liable to be locked in it unless care be taken to pass it 
well behind. 

The capmlar ligament is the thickest and strongest 
in the body, and particularly that anterior portion 
known variously as the ilio-femoral band, or the 
inverted X'^baped ligament of Bigelow, of which the 
tail of the y is attached to tliie aii\)«rvoT \s^«rLQrt 
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as been shown by Bigelow that this thickened por- 
on of the capsule is the chief agent in producing the 
laracters of the regular varieties of luxation. When 

is ruptured in dislocation, it is almost always at its 
ELse, and so strong is it in some instances, that the 
largins of the cotyloid cavity have given away. 

The neck of the femur varies as regards its obliquity 
) the shaft with the age of the individual. Before 
liberty it is very oblique, and almost in a continuous 
OS with the shaft; in the adult male it is at an 
t>tuse angle with it, and directed upwards, inwards, 
[id forwards, whilst in old persons it becomes hori- 
3iital. 

The head of the femur presents a smooth ball, of 
ery regular form, somewhat more than hemispherical, 
Lreeted upward, inward, and a little forward, for 
rticulation with the acetabulum. It has a separate 
oint of ossification, becoming united to the shaft at 
he eighteenth year. 

The synovial membrane covers all that portion of 
he neck within the joint, and is reflected on to the 
aternal surface of the capsule, ensheathing the liga- 
lentum teres, and often communicating anteriorly 
dth the bursa beneath the psoas and iliacus. But it 
loes not envelop the entire length of the neck of the 
emur, it does not extend as far as the insertion of 
he capsule, but is reflected off" about two-thirds of an 
neh above it. This is owing to the fact that the 
interior fibres of the capsular Hgament are folded back 
io the surface of the neck, and become continuous with 
ts periosteum — a fact which explains why it is that 
n certain intra-capsular fractures this membrane is 
3reserved. 

The cotyloid cavity is deepened by the cotyloid liga- 
oient, rendered continuous below by the transverse 
ligament, beneath which the nutrient vessels pass to 
the joint. 

The ligamentum teres is attached by its apex lato ^ 
fossa just behind and below the centxe oi >jJaa ^Ocss^sax 
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bead of the bone, and by its base to the margins o f 
the notch at the bottom of the acetabtdum, and it s 
office is to check external rotation and adduction when 
the thigh is flexed, thus assisting in the prevention of 
dislocation of the head forwards and outwards. The 
bottom of the cotyloid cavity is very thin, and is liable 
to perforation in caries, in which case the pus invades 
the pelvic cavity. It may be opened by the point of 
the knife in amputation through the hip-joint, or in 
the subsequent gouging after resection, unless care be 
taken. It is a somewhat remarkable fact that after 
the operation of disarticulation, or in the case of old 
unreduced dislocation, the cavity contracts. 

The vessels which supply ths articulation are the 
obturator, ischiatic, internal circumflex, and gluteal; 
and the nerves are from the great sciatic, obturator, 
and accessory obturator, and they enter it either by 
means of the notch, or through the ligamentum teres. 

Dislocation of the head of the femur, — ^With regard 
to the displacements of the head of the femur in dis- 
location, none of the muscles of the gluteal region 
probably exert any influence excepting the obturator 
internus, the muscular substance of which is so mixed 
with tendinous structure as to give it great strength ; 
and when in a state of contraction it may be regarded 
as an accessory ligament to the joint. 

The regular dislocations of the head of the thigh 
bone are — (i) upwards, on to the dorsum ilii; (2) 
backwards, into the great sciatic arch ; (3) downwards, 
into the obturator foramen ; and (4) forwards, on to 
the pubes. In the first form the limb is shortened 
from one to two and a half inches, and slightly bent, 
the knee resting on the opposite thigh, and the great 
toe upon the opposite instep, the head of the femur 
being felt beneath the glutei. In the second form the 
limb is shortened for about half an inch, and the thigh 
turned inwards and slightly flexed, the ball of the 
^rreat toe lying on the base of the metacarpal bone of 
the opposite foot, and t\i^ Yki^sA cA \)V<& NX:i\^ V^ne pro- 
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trading below and behind the tendon of the obtorator 
intemua. In the Aird form, the Umb is lengthened 
for about one or two inches, the thigh is flexed, and 
abducted and advanced in front of the opposite one, 




I, qlnleuB maximns t a, gluteus medias ; 3, glntenB minimua ; 4, 
pyrifomuB \ 5, great eciaUc nerve imd iecbiatic veeaels ; 6, 
obtnnttoi mtemns ; 7. gemelli ; 8, liiceps ; 9, qoadnitaa femotis ; 
10, eartonua ; 11, reflected lendoD rectus; la, psoss and iliacus 
and burs* j 13, anterior cmnil nervo ; 14, common femoral 
artery; 15, common femoral Teini 16, profunda vesBets; 17, 
gtacilis; 18, seui-membranosus ; 19, adductor breria ; 30, asmi- 
tendinosna; 21, obturator eitemus; as, adductor longns; aj, 
adductor magnos. 

the toes pointing downwards and forwards, atid ibA 
trunk flexed on account of tVe tensia"[v oix *Oiiri ■\»eR»». 
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and iliaciis muscle. In the fourth form the limb is 
shortened, rotated outwards, and the head of the bone 
felt on the pubes, juSt below Poupart's ligament. 
The Hmb, moreover, is abducted, and the foot points 
directly outwards. 

The action of the muscles is well marked in cases of 
fracture^ either of the neck of the femur internal to 
the capsule, or just below the trochanter, as far as the 
upper fragment is concerned. In the former case, 
which is the fracture of old age, and is a result of the 
slightest mishap, there is eversion of the limb, pro- 
duced, according to some authorities, by the action of 
the external rotators, but far more likely by the 
weight of the foot alone, and shortening, which is pro- 
duced by the action of the glutei, rectus, and ham- 
strings. In the case of fracture below the trochanters, 
a result of direct violence, the upper fragment is pulled 
forwards by the psoas and iliacus, and everted by the 
external rotators. There is shortening of the limb 
beyond the point of fracture, owing to the action 
of the rectus in front and the hamstrings behind, and 
the upper end is thrown outwards and the lower in- 
wards, and everted by the adductors. 

The most important operations in this region are 
amputation through the hip-joint , and excision of the 
head of the femur. In the operation of amputation, 
supposing the most rapid method — namely, that by 
anterior and posterior flaps — be performed, the anterior 
flap can be cut, and the articulation opened by. the 
first thrust of the knife, if a point midway between 
the anterior superior spinous process of the ilium and 
the trochanter major be taken for entering the instru- 
ment, and its point be insinuated onwards towards the 
capsule, transfixing it, and directed downwards, for- 
wards, and inwards, to a point just in front of the 
tuberosity of the ischium ; the knife is then to cut 
the anterior flap from the front of the thigh, and an 
assistant is to help the operator by rotating the limb 
forcibly outwards^ so as to\>Tmg^V^ ^cJ<i^j^3Kc\iJ53wlQf 
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the femur and its attached ligameatum terea towards 
the surface; the ligajuent and capsule being divided, 
the assistant rotates the limb inwards, at the same 
time drawing it towards himself, so that the operator's 
knife, after cutting through the posterior portion of 
tiie capsule, may clear the trochanter major, and 
fashion the hinder flap. 




Fig. 6G. — Horizontal section through Hip-Joint (One.fonrth.) 

1, adductor lonpia; 2, addnotor brevia ; 3, obturator eilamUBi 4, 
pectineuB ; ^, obturator veesels ; 6, femoral Tela ; 7, femoral 
artery ; 8, iho-psoas t«ndon ; 9, anterior crural nerve ; 10, iliacuB 
muacles; 11, reflect«dteudouof rectus; la.Barloriua ; i^.sluIeUB 
minimuB ; 14, external cutaneouB nerve; 15, tensor fascial; 16, 
gracUia ; 17, corpus caveniosum penJB; 18. aecending ramus ; 19, 
obturator ioteniua; 30, gi'eat sacro-sdatic ligainent; 21, 23, 
gluteus maiimusi =3, iachiatic artery and veins; 24, great 
sciatic nerve ; 25, tendon of pyriformia ; a6, gluteus medius. 

Structures divided in amputation, through the ki'Q- 
joint bi/ the anlero-posterior jiap». — \i\ tW aiiter^n'r. 
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integument, fasciae, and superficial vessels, sartorius, 
anterior crural nerve, femoral vessels, rectus, tensor 
fascise, iliacus and psoas, portion of gracilis, adductor 
longus, adductor bre vis, pectineus, and profunda vessels, 
and part of obturator extemus and glutei, with superior 
gluteal and external circumflex vessels and nerves, 
capsular ligament, and ligamentum teres. In the pos- 
teriory part of the gracilis, adductor longus and bre- 
vis, and the adductor magnus and pectineus, internal 
circumflex artery, obturator nerve, quadratus femoris, 
part of obturator extemus, obturator intemus and 
gemelli, the hamstring muscles, sciatic vessels and 
nerves, part of gluteus minimus and medius^ and the 
gluteus maximus, with its vessels, and the intega- 
ments of the buttock. 

Excision of the hip-joint. — The joint may be exposed 
either by a straight, curved, or T-incision, according to 
circumstances ; the straight portion should commence 
just below the anterior superior spinous process of the 
ilium, and be carried vertically over the trochanter 
major, and the following structures divided: — ^the 
gluteus medius and minimus, obturator intemus and 
gemelli, obturator extemus, pyriformis muscles, and 
the capsular ligament. The head of the bone is pro- 
truded through the wound by bringing the knee of the 
aflected side forcibly across the opposite thigh, with 
the toes everted. The bone is to be divided below the 
level of the trochanter major. A more scientific pro- 
ceeding is to separate the periosteum entire from the 
trochanter, leaving the attachment of the muscles ; by 
this means they retain in a great measure their proper 
action, and, moreover, new bone is thrown out. 



OF THE MIDDLE FEMORAL REGION. 313 



SURGICAL ANATOMY OF THE THIGH OR MIDDLE 

FEMORAL REGION. 

HE limits of this region may be indicated superiorly 
f a line drawn round the thigh at the fold of the 
ites, and inferiorly by one dra,wn round the lower 
)rtion of the thigh at about an inch above the 
itella; it has the form of a truncated cone, with 
le base directed upwards. 

Surface rruirkings, — Anteriorly , the prominences of 
le oblique crossing of the sartorius, extending from 
ke anterior iliac spine to the inner side of the knee, 
id of the tensor fasciae f emoris, enclosing a triangular 
iterval, in which is the commencement of the quadri- 
ips extensor, which forms two curved muscular masses, 
dler inferiorly, and enclosing a small triangular in- 
jrval immediately above the patella, corresponding 
\ its tendon of insertion. Posteriorly, the surface is 
mvex, and inferiorly is seen the divergence of the 
uscular masses which form the popliteal space. 
xtemaUy, the surface is convex, and separated from 
le posterior by a deep furrow, marking the position 
• the external intermuscular aponeurosis. Internally 
id superiorly is the superior femoral region and 
sarpa's space ; the middle of this surface is flat, and 
idicates the position of the crossing of the sartorius ; 
iferiorly is a large oval eminence, due to the vastus 
iternus. 

The course of the fcTnoral artery, which is seen 
ilsating in Scarpa's space, is indiicated by a line 
pawn from the centre of Poupart's ligament to a point 
ist behind the internal condyle of the femur. 

Topography, — The skin of this region is v«c^ t»\5M^ 
Dsteriorlj^ thinner in front and. m\,eti:kaJ^^ , ^tA^-'kwS^ 
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supplied with sebaceous glands in the upper and inner 
portion near the groin. 

The subcutaneous cellular tissue generally contains a 
good deal of fat, and the superficial veins, nerves, and 
lymphatics lie in it. The most important superficial 
vessel is the inteimal saphena vein ; its course in the 
thigh commences just behind the posterior part of the 
internal condyle, and passing obliquely upwards per- 
forates the fascia lata at the saphenous opening, beiog^ 
there invested by the cribriform fascia, and terminates 
in the common femoral vein. It is very subject to 
a varicose condition, and may become enormously 
dilated. 

The course of the lymphatics is pretty much that 
of the vein, and they terminate in those lymphatic 
ganglia, situate in Scarpa's space, which lie in the axis 
of the thigh. 

The superficial nerves are derived from the anterior 
crural, ilio-inguinal, and crural branch of genito-cruial 
nerves ; and posteriorly the integument is supplied by 
the lesser sciatic. 

Beneath the subcutaneous cellular tissue is the/ascia 
lata, forming an envelope for the muscles, the arrange- 
ment of which in the upper portion of the thigh has 
been described with those regions. A very strong 
dense process, into which the tensor f ascise is inserted, 
is attached to the head of the fibula and to the outer 
surface of the knee-joint. This fascia invests the 
muscles so closely and firmly that its rupture allows 
of the bulging of the fibres of the subjacent muscles 
to an extent which would hardly be credited unless 
seen. Processes of this enveloping fascia form special 
sheaths for the muscles. 

The fascia lata is attached deeply, on the outer side, 
to the line leading from the trochanter major to the 
linea aspera, and extends downwards to the tip of the 
external condyle, and on the inner side to the line 
leading from the lesser trochanter to the linea aspera, 
and downwards to t\ift tV^ ol >iN\a Ss^Xi'srosJl oQudyle. 
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Hence it will be seen that the intermuscular septa thus 
formed divide the thigh into two distinct compart- 
ments — an anterior and a posterior. 

An intercommunication, however, does take place, 
owing to the passage of the femoral vessels through 
the adductor opening, of the perforating branches 
superiorly, and of the upper articulating branches of 
the popliteal vessels inf eriorly. 

The anterior of these compartments, beneath the 
fascia lata, contains, externally and above, the tensor 
fasciae, which is inserted obliquely into its substance ; 
the sartorius, in its own sheath, which passes obliquely 
from the anterior superior iliac spine, and wraps round 
the thigh, being throughout its extent from the apex 
of Scarpa's space, a satellite to the femoral artery and 
vein ; between these muscles lie the rectus f emoris, 
becoming associated in the inferior third with the 
underlying muscles, the vasti and crureus, which 
envelop the femur from the great trochanter to the 
patella. Beneath the crureus is the subcrureus, inserted 
into the sjmovial membrane of the knee-joint, which 
extends upwards beneath the extensors and the perios- 
teum of the femur for about three to four inches. Its 
office is to draw up the membrane, so that in extreme 
and sudden extension of the articulation it mav not 
be pinched between the femur and the patella. 

The femoral artery in the middle of the thigh — 
Hunters canal, — Commencing at the apex of Scarpa's 
space, the artery describes an oblique course, lying 
covered over by the sartorius in its sheath, immediately 
beneath which is a strong fibrous aponeurosis, derived 
from the vastus intemus externally, and the tendons 
of insertion of the adductor longus and magnus 
internally. This aponeurosis is very thin in the 
upper part of the middle femoral region, but becomes 
very dense lower down, terminating in a sharp margin, 
beneath which the internal saphena nerve leaves the 
vessel. External to the femoral vessels is the vajstvsa 
intemus muscle; and internal totYieiCLax^\>afe\»«^^«2rMa» 
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of adductor loogus and magnus, and belimd them an 
the conjoined tendons of the vastus intemus and 
adductors ; and in the middle third, the fibres of tha 
vastus intemus alone separate the vessels from the 
femur. In this canal, which is triangular in section, 
with its apes at the femur, lie the femoral artery and 
vein posterior to and very intimately tmited wiUi it; 
the long saphena nerve eaters it with the vessels, abon 
and externally, and after crossing the artery, leaves the 




I, 'profDoda vesBtlB ; a, adductor longns ; 3, femoral Teasel*', 4. 
snpcrllciftJ obturator nerve ; 5, eartorius ; 6, gracilis ; 7, ezteiul 
cntaneoDB nerve; 8, pecUneuH ; 9, rectus temoriB ; 10, addadOI 
brevis : 11. anterior cniral nerve ; 19, deep obturator oerre ; i> 
external circamflez Teseels ; 14. adductor magnuH : 15, Iniaw 
f&BclBB femoris ; 16. semi-membranoBua ; 17, vaatus intemiw lad 
ci'tirenB ; 18, Bemi-tendinoBua ; 19, vastus extemuB ; no, imlt 
aciatic nerve ; si, triceps fsmoriB ; aa, great sciatic nerve, 

<»nal at the point ahove indicated, and is distributed 
to the skia td the knee Audi iKoax «t.&&iA'i\tf>\»f|_, "nie 
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anastomotica magna artery is generally given off from 
the trunk, just before the vessel becomes popliteal — 
that is, before it passes through the adductor opening. 

The superficial femoral is easily compressed against 
the femur, at about the middle of the inner third 
of the thigh. 

Ligature of the femoral artery in Hunter^ s canal. — 
This operation is rarely performed nowadays, unless 
it be for a wound in this portion of its course, the 
ligature of the femoral for popliteal aneurism being 
applied in Scarpa's space. 

An incision is to be made in the course of the 
vessel about three inches in length, through the inte- 
gument and fascia lata, until the oblique fibres of the 
sartorius are recognized. Its edge reached, the muscle 
is to be pulled upwards, when the aponeurotic 
fibres bridging over the vessels will be seen. These 
are to be pinched up and divided on a director, when 
the artery (and perhaps the internal saphena nerve) 
will be seen with its vein, which is either behind it, 
or a little to its outer side, and closely united to it by 
a dense fibrous investment. Occasionally the anasto- 
motica magna is very large and superficial, and may be 
mistaken for the main trunk. 

The posterior compartment of the thigh, as formed 
by the fascia lata, contains the hamstring muscles, 
the great sciatic nerve, a great deal of fat and cellular 
tissue, and the terminations of the perforating branches 
of the deep femoral vessels ; it presents but few points 
of surgical interest. 

If a^mputation through the middle third were per- 
formed by means of antero-posterior flaps (the opera- 
tion to be preferred), the a/nterior would contain the 
integuments of the thigh, with the cutaneous nerves 
and internal saphena vein, the rectus, sartorius, ad- 
ductor longus, brevis, and gracilis muscles, obturator 
nerve, femoral vessels, and branches of anterior crural 
nerve, a portion of the vastus extemus, intemus^ and 
adductor ma^us muscles. The posterior, ^tNKsscl ^ 
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vastus extemus and internus, adductor longus, brevis, 
and magnus muscles, deep femoral and perforating 
vessels, the hamstring muscles, great sciatic nerve, 
lesser sciatic nerve, and integuments of back of thigh. 
If the amputation be performed near the knee, the 
muscles are Hable to great contraction, since they take 
their fixed points at the pelvis superiorly. Hence the 
iiaps, which should be lateral, external, and internal, 
must be cut as long as possible. The strong fibrous 
sheaths of the muscles favour the bagging of pus in 
amputations through the thigh. 

In cases of wounds of the thigh, in which either the 
superficial or deep femoral is implicated, an approxi- 
mative diagnosis of the site of the escape of blood 
may be made by examining the posterior tibial artery 
at the inner ankle. If it pulsates, in all probability 
the superficial femoral is intact, and the profundi 
wounded ; on the other hand, if the superficial femoral 
be the seat of injury, the blood, instead of continuing 
its course along it, and causing pulsation in the 
posterior tibial, is escaping into the surrounding 
tissues, and forming a false aneurism. In enlarging 
the wound to find the bleeding point, it must be 
remembered that the profunda is external to the 
superficial femoral, and that the veins of either will 
be most likely involved. 

In fractures of the shaft of the femur, the lower 
fragment is always drawn to the inner side of the 
upper one, and usually rotated outwards, although in 
some instances inwards : in the former case, owing to 
the contraction of the psoas and iliacus, and external 
rotators; in the latter, to the internal rotators. 
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SURGICAL ANATOMY OF THE REGION OF THE KNEE. 

This region is limited below by a line drawn round 
the leg just below the internal tuberosity of the tibia ; 
it will be thus seen that the popliteal space, which 
partly belongs to the lower third of ^ the thigh, the 
knee-joint, and the upper portion of the leg, is con- 
veniently associated with the surgical anatomy of the 
knee. 

SurfoLce Tnarhings. — If the leg be extended on the 
thigh, from above downwards, in front is the tendon 
of the quadriceps extensor, in which lies just under 
the skin the patella, from the lower border of which 
descends the ligamentum patellae passing to its in- 
sertion in the tubercle of the tibia ; on either side of 
the quadriceps extensor tendon is a deep furrow, 
between it and the vasti muscles. In cases of 
synovitis, this furrow is obliterated owing to the 
collection of fluid causing the synovial membrane to 
bulge beneath the tendon. If the leg be flexed, the 
condyles of the femur, and the interspace between 
them, are very evident, and the patella fills up the in- 
terval between the femur and the tibia, the tuberosities 
of which are readily seen. In front of the patella and 
ligamentum patellae the integument is shghtly raised 
at a spot corresponding with the bursa patellae. 

Posteriorly, during complete extension the surface 
of the popliteal space is convex, and the position of 
the muscles which bound it, although evident, is not 
so pronounced as when flexion commences ; the most 
salient tendon is that of the semi-tendinosus. The 
position of the external and internal popliteal nerves 
lying in the middle of the space is easily seen during 
extenswriy as, being put on the EtxeiVA^i, ^i^Cifi^3 "^^ \s£^- 
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mediately beneath the integument, and resemble 
tendons. Externally, the knee presents a depression, 
formed by the obliquity of the axes of the femur and 
tibia, the deepest part of which corresponds with the 
position of the outer inter-articular fibro-cartilage. 
Above this is the external condyle of the femuTj 
below the external tuberosity of the tibia, whilst 
posterior to it is the head of the fibula and tendon of 
biceps; just behind the tendon of the biceps, and 
below the head of the fibula, can be felt the externa] 
popliteal nerve. Internally, can be felt the internal 
condyle and internal tuberosity of the tibia, separated 
by the position of the inter-articular fibro-cartilage. 
The internal saphena vein is seen beneath the integu- 
ment just behind the inner condyle. 

The skin of the region is very thick and dense, and 
the subcutaneous cellular tissue contains the internal 
saphena vein and nerve; on the inner side and in 
front of the patellae, the bursa patellae, effusion into 
which constitutes the affection known as " housemaids 
knee" In the early stage, inflammation of this bursa 
is to be distinguished from synovitis by the fact of the 
patella being hidden by the distended sac, whilst the 
cavities on either side of it remain ; the fibrous tissue, 
however, along the edge of the patella being thin, pus 
may find its way into the synovial cavity. The 
aponeurosis is a continuation of the fascia lata, and is 
attached firmly to the tubercle of the tibia and its 
tuberosities, to the head of the fibula, afterwards 
blending with the fascia lata of the leg. Beneath 
this aponeurosis lie the muscles, which have the 
following relations : — 

Internally are the sartorius, gracilis, and semi-ten- 
dinosus, the tendons of which muscles strengthen the 
aponeurosis by their fibrous expansions, and are 
separated from .the tibia by a large bursa, and the 
semi-membranosus ; externally, the tendon of the 
biceps ; cmteriorly, are the tendon of the quadrioepe 
exteBBOT and the \igainQiit\mi^«b\)^^^^\)%twQ6n which 
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and the tibia is a bursa {hursa of Cloquet), The 
articular branches of the popliteal, anterior tibial 
recurrent, and anastomotica magna ramify on the 
capsule. 

The popliteal space forms the posterior aspect of the 
knee. 

Topography, — The skin is thin, and has beneath it 
a considerable amount of fat. It contains a number 
of lymphatic glands which are liable to suppuration, or 
to enlargement after injuries to the foot or leg ; they 
are divided into two series — a superficial, which 
aecompany the saphena veins, and a deeper which lie 
with the popliteal vessels ; suppuration in these glands 
has been mistaken for aneurism. 

The external saphena vein Hes in this tissue before 
it perforates the popliteal aponeurosis to join the 
popliteal vein ; here also are some branches of the 
small sciatic nerve. The popliteal aponeurosis is con- 
tinuous with the fascia lata above and fascia of leg 
below, is attached to the bony prominences and liga- 
ments, and forms sheaths for the muscles and vessels 
of the space ; strong transverse bands stretch across 
the space, and, by connecting the tendons of the ham- 
strings, the fascia is rendered very tense. This fascia, 
from its strength and power of resistance, complicates 
the diagnosis of tumours in the space. 

The boundaries of the popliteal space are, extemaUyy 
the biceps above, the external head, of gastrocnemius 
and origin of plantaris below. InterTwUyy the tendons 
of the semi-tendinosus, semi-membranosus, gracilis, 
and sartorius above, and the inner head of the gastro- 
cnemius below. 

These muscles are very subject to contraction after 
strumous disease of the knee-joint, and to cause sub- 
sequent dislocation of the leg upon the thigh, in cases 
where the disease has not been combated by treat- 
ment. Connected with the tendons of these muscles 
ire bursal sacs, which are of surgical importance, as if 
enlarged or inflamed they may offer some di^^s^i^^sse^ 
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in diagnosis. Thus, one exists between the inner head 
of the gastrocnemius and the condyle of the femur, 
and often communicates with the joint, another exists 
between the tendon of the semi-membranosus and the 
tibia ; the bursa beneath the outer head of the gastro- 
cnemius is generally a prolongation of the synovial 
membrane of the joint, and between the popliteal 
tendon and the posterior and external lateral liga- 
ments there often are found separate bursas. 

The muscles above mentioned enclose a lozenge- 
shaped space, containing a large quantity of fat and 
cellular tissue, in which lie the popliteal vessels, nerves, 
and some l3rmphatics ; as this fat and cellular tissue 
is continuous with that surrounding the muscles of the 
back of the thigh and calf, any collections of pus in 
the space are liable to extend up the limb or down- 
wards amongst the muscles of the back of the leg. 
Most superficial in the space, on the outer side, is the 
external popHteal nerve, which Hes on the inner 
margin of the biceps tendon, and must be carefully 
avoided in tenotomy ; the external saphena vein Ues 
to its inner side, after having perforated the popliteal 
aponeurosis. More internal still is the internal pop- 
liteal nerve, which is the continuation directly down- 
wards of the sciatic nerve, in the inferior portion of 
the space; this nerve gives off a leash of branches 
which supply the muscles of the calf, and a filament, 
the communicans poplitei, which joins a corresponding 
pne from the external popliteal, the communicans 
peronei, forming a loop which generally lies in the 
sulcus, between the two heads of the gastrocnemius 
{external saphena). The sheath of the popliteal 
vessels is very dense, and encloses the popliteal artery 
and vein, which latter lies internal to the internal 
popliteal nerve, and superficial to the artery. 

The popliteal artery. — The course of tins vessel in 
the space is indicated by a line which, commencing at 
the centre of Poupart's ligament, and wrapping round 
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the thigh, would fall immediately between the two 

«ondylea of the femur behind ; commencing at the 

opening in the adductor magnus, it extends to the 

lower border of the popliteua muscle ; it lies close to the 

surface of the bone, aad gives off its articular branches 

nearly at right angles 

to its coarse. Between 

the artery and the vein • 

is the articular branch of 

the obturator nerve, which 

supplies the t nee-joint. 

The artery and vein are 

in such intimate relation 

that it would be almost 

impossible for a punctured 

wound of the ham which 

•entered the artery not to 

involve the vein also. 

Relations of Hie popli- 
teal artery. — In front, 
just beneath the tendin- 
-ous arch in the adduc- 
tor magnus tendon, is 
the inner side of the 



I, sddnctor nugnoB ; 3, vastua 
eitarana ; 3, 3, poplitaal vein ; 
4, gre»t scUtic nerve ; 5, pop- 
liteal artery ; 6, short head of 
Heaps ; 7, internal popliteal 
nerve ; 6, eilernaJ popliteal 
nerrfl; 9, TastOB inlemna ; 10. „ 

long hud o( biceps {nut); 11, 

saperiar internal articnlar artery ; 12, outer tetA of gastro- 
cnemius ; 13, tendon of semi-membranosus ; 14, iMimninnicaaB 
peronel nerve ; 15, inner head of ga^troanemius ; i5, aeleus \ 17, 
inferior internal articular artery; 18, gaatrocueniinG ; 19, pop' 
litona ; 30, external s^henons vein and nerre; at, tendon ot 
plantuis. 

-1 1. 
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femur ; having wound round that bone, it has 
that portion of it between the bifurcation of the 
linea aspera in front of it, in the middle of its course 
the posterior ligament of the articulation, and below, 
the popliteal fascia. Behind, is the popliteal vein^ 
internal popliteal nerve, aponeurosis ; externally j 
biceps ; internally, semi-membranosus. 

The branches of the vessel are the muscular, the 
superior and inferior external and internal articular, 
and the azygos, which pierces the posterior liga- 
ment. These vessels maintain a very free anastomosis 
round the joint amongst themselves, the anasto- 
motica magna, anterior tibial recurrent, and muscular 
branches. 

Ligature of the popliteal, for spontaneous aneurism, 
as a definite operation is never practised in modern 
surgery, for reasons which will be found discussed in 
works on aneurism. 

The popliteal vein is intimately united with the 
popliteal artery. It is a matter of considerable im- 
portance that, in the peculiarity of its relation with its 
artery and its appearance and existence, it resembles 
no other vein in the body. It is very thick, resem- 
bling an artery, both in appearance and structure; 
hence (in the dead body at least) the difficulty so often 
experienced in applying a ligature. 

The diagnosis of tumours in the popliteal space may, 
in most instances, be reduced to anatomical principles, 
thus : such tumours must be either aneurism (circum- 
scribed or diffused), abscess, enlarged glands, cysts, or 
growths, <kc. In the event of an aneurism, com- 
pression of the femoral would empty its sac, and the 
sound communicated to the ear by a stethoscope would 
be of a prolonged, blowing nature. Cysts, such as 
those alluded to as connected with the tendons, even 
if they have a communicated pulsation from being so 
closely packed together with the vessel, could be 
dragged away from it, and then these seeming 



OF THE REGION OF THE KNEE. 325 

Isations would cease, and moreover they are always 
}eral. In the diagnosis between an abscess and an 
eurism the sac of which had suppurated, or between 
abscess and ruptured popliteal artery, forming a 
3use aneurism difficulty might be expected; but 
re the condition of the pulse below will generally 
termine the case. 
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SURGICAL ANATOMY OF THE KNEE-JOINT. 

Three bones enter into the articulation of the knee- 
joint — viz., the femur, the patella, and the tibia. The 
structure of the bones entering into the formation of 
the joint is the same in each instance — cancellated 
tissue, enclosed in a layer of compact tissue. Thfr 
articular extremities of the bones are well suppHed 
with blood-vessels ; these enter the patella on it& 
anterior, and the femur on its posterior surface. 

The articular surface of the patella is divided ver- 
tically by a crest into two facets, the rounder of which, 
corresponds with the outer, and the longer and flatter 
with the inner, articular portion of the trochlea. 

The lower articular end of the femur is convex in 
front and concave posteriorly, and the internal condyle 
is lower than, and a Httle posterior to, the external, 
presenting on its inner side the inner tuberosity for 
the attachment of the internal lateral Hgament, and a 
well-marked tubercle, very plainly felt beneath the 
integument, for the attachment of the tendon of the 
adductor magnus. The tuberosity of the outer condyle 
is less prominent than that of the inner, and gives 
attachment to the external lateral ligament. Thfr 
articular surface extends higher on the outer side 
than on the inner, and is moreover in advance of it 
and broader. During complete flexion only, the 
patella occupies the centre of the trochlea, but in 
extension it overlaps the outer portion of the arti- 
cular surface, and rises, if the extension be extreme,, 
half its diameter above it. 

The femur and the patella are united by the flbrou& 
capsule and by the tendon of the quadriceps extensor. 
The great power exerted "by Wi^ «»fc\Asya. <5>\ \3ca xftctus 
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on the patella above, and its strong attachment to the 
tibia by the ligamentum patellas below, explain how 
this bone may be fractured transversely by muscular 
action. The action of the vasti is rather to drag on 
the patella transversely. 

Dislocations of the patella, — This bone is most fre- 
quently dislocated outwards. The bone lying above 
and external to the external articular surface of the 
trochlea, the outward traction of the extensor muscles 
favours this form of displacement. Dislocation in- 
wards is very rare. Dislocation with the bone lying 
vertically either on the outer or the inner condyle is 
also very rare.* 

The articulation between the feraur and the tibia, — 
The inner articular surface of the condyle of the femur 
is less prominent anteriorly than the external, but is 
set lower and extends a little further backwards, and 
is more oblique laterally. These surfaces are separated 
posteriorly by the intercondyloid notch. The head of 
the tibia presents two concave articular surfaces, the 
external of which is the rounder, separated by the 
spine, in front and behind which are rough depressions 
to which are attached the crucial ligaments. 

The femur and tibia are united by the capsular 
ligament, posteriorly by the posterior Hgament, which 
is a prolongation upwards of the tendon of the semi- 
membranosus, an internal and external lateral liga- 
ment, two crucial, the anterior or external and the 
internal or posterior, and the two interarticular semi- 
lunar fibro-cartilages. 

The synovial membrane of tlie knee-joint ascends 
upwards beneath the extensor muscles, as a pouch, for 
about three inches, and is reflected from the articular 
surfaces of the femur, to tl^e crucial ligaments and 
articular surface of the tibia, enveloping the semi- 
lunar cartilages, and at the back of the external forms 
a pouch between its surface and that portion of the 

* Vide case in practice of AuthoT, firitisK MedlcaX SowraoX.^ 
Decemherf 18/2, 



328 SUEGICAL ANATOMT 

tendoD of the popliteus which is within the capsule; 
it then lines the capsular hgameot 

The lower epiph^Bis of the femur presents an 
ossified nodule at the ninth month of fcetal life, a 
fact of considerahle value medico-legally in deto- 
mining the age of the child The entire epiphysis, 
however, does not unite with the shaft unUl tlie 
twentieth year the upper epiphysis of the tibia at the 
twenty -fifth year 



Fig. 69. — Knee-joint Opened Vertically. (Ona-half.) 

I, tendm of qosdricepa extensor ; a, anb-crnreuB ; 3, cut edge of 
eynovitl membifiQe : ^, ptktolla divided Terticsllv ; 5, liguneDMni 
mncosDm 1 6, postenor cmciol lijrnment ; 7, anterior cnidil 
ligBment ; 6, adipose tissae ; 9, bnrsa braieath. ligamentuin 
patelln ; 10, ligamentum patellm. 

MoveToenii of the knee-joint. — Flexion is performed 
by the biceps, semi-tendinosus, semi-membnuioEns, 
jx>pliteu8, and acceesoTily by the gaetrocnemiuj. 
£xleniuyn, by tlie qiwAiicB^ «^^«uiv», a.-iA ijs&»3 
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vaginte femoris. When the leg is semiflexed, the 
joint can be internally rotated by the sartorina, semi- 
tendinosuG, and gracilis ; externally by the bicepe, 

Sdationa of the hnee-joint, externally. — The tendon 
of the biceps and the strong process of ffiscia. lata into 
which is inserted the tensor fasciie ; intemoMy and a 
iittle poetej-iorly, the sartorius, semi-tendinosus, gracilis, 
and semi-raembranosus, all these tendons are enclosed 
in bursal sheaths ; posteriorly, the tendon of the 
popliteus and the tendon of the muscles forming the 
popliteal space, with the contents of the space itself. 



Fig. 7a — Horizontal Bectiou o£ Knee-joint. (One-b«lf.) 

I, patella ; 1', Bynovial membrane ; 3, capsule ; 3, femnF ; 4. cnioi*! 
ligaments ; 5, biceps ; 6, onler liead of gaatfocnemioB ; 7, pop. 
liteal artery ; S, external popliteal oerve ; 9, popliteal veiii ; 10, 
interna] popliteal nerve; ii, external sephena vein; ^2» aemi- 
tendinoaas 1 13, semi-membranoeus ; i4,grBeiliB! 15, sartoriuB; 
16. loner head of gaBtrocnemiiiB. 

I'raeittre of the patella when due to muscular action 
is always transverse, and the separation of the frag- 
ments is caused through the upward traction of the 
rectus acting on the upper one, whilst the lower is 
retained in position by the Ugamentum patellie. With 
a view to troatment, the tension should be celasied.,^:^ 
^dending the leg on the femur, anA\i'j ^ii^'iV'j t«sa«t 



330 SURGICAL ANATOMY 

the thigh on the pelvis so aa to relax the rectus muEcle- 
In recent cases, the effused fluid in the joint should 
be tapped antiseptically, and possibly in very old 
standing cftsea, with great separation of fragments; 
" wiring " them antiseptically has been shown to be 
very efficnoious. 



fig. 71. — Vertical section of Kaee-joint. (ODe-balf.) 

I, aynoTisl menibime ; 3, short head of bioepB ; 3, peroossl nerre; 
4, long hemd of bicspB; 5, plantaris; 6, external aemi-lniur 
csrtila^o; 7, sual Teesels; 8, puplite&l Tsssels ; 9, uiteriDr 



The articulatioQ between the upper extremitiee of 
tile tibia and fibula is ai:xt>xlV'co^£\Y^^^>Knisa&tincij 
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two opposed articular spaces, united by two ligaments^ 
an anterior and posterior, with a synovial membrane 
between, occasionally communicating with that of the 
knee-joint ; a circumstance explaining the implication 
of the synovial membrane of the head of the fibula 
becoming involved in effusions into the knee-joint. 

The operations which concern the knee-joint are its^ 
excision, entire or partial, and amputation through it^ 

JEJxdsion of the knee-joint — The articular surfaces^ 
which require removal may be exposed in several ways^ 
the simplest being by a semilunar incision, extending 
from the inner side of the inner condyle to the outer 
side of the external, the convexity of the incision 
lying midway between the lower border of the pateUa 
and the tubercle of the tibia; the joint is thus 
opened at once. The articular extremities of the 
femur and tibia, or patella, are to be removed ac- 
cording to circumstances ; but in the instance of per-^ 
forming the operation on children, it is of great 
importance to avoid removing the entire epiphyses, as 
there would then be no further growth in the limb. 

Stribciurea divided in excision of knee-joint, — Integu- 
ment and aponeurosis, patellar plexus of nerves, bursa 
patellae, ligamentum patellae, anterior part of capsular 
ligament, synovial membrane, crucial ligaments, lateral 
ligaments, articular vessels, and articular extremities^ 
of femur and tibia. The popliteal vessels are separated 
from the opened joint by the posterior ligament and 
popliteus muscle. 
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SURGICAL ANATOMY OF THE LEG. 

The surgical region of the leg commences just 
i)elow the knee, and extends to an imaginary line 
<lrawn round the lower part of the limb, just above 
the malleoli. 

Surface inarhinga, — Its general form is that of an 
inverted cone, rendering the reflection of the skin 
-difficult in amputation in the lower third. Anteriorly 
is the crest of the tibia, internal to which is the flat 
plane surface of the shaft of the bone, which being 
-subcutaneous throughout permits of ready examination, 
and external to it is the mass of the tibialis anticus, 
and extensors of the toes. Externally/ are the peronei, 
-separated by a well-marked groove corresponding to the 
interspace between them and the external edge of the 
soleus. Posteriorly is the swell of the calf, due to 
the gastrocnemius and soleus, the division between the 
two heads of the former being marked by a furrow 
xsontinuous with the lower portion of the popliteal 
-space. As the muscular fibres cease, the tendo- 
Achillis becomes more evident. 

Topography, — ^The leg can be readily divided into 
two regions, an anterior and a posterior, limited by 
the inner border of the tibia internally and the outer 
"border of the fibula externally. 

Anterior region, — ^The skin is freely movable over 

the subjacent tissues, and in the subcutaneous cellular 

tissue and fat lies the internal saphena vein, which, 

■crossing the inner malleolus, passes upwards towards 

the posterior border oi t\ife mivet coTiA.'^\ao£ the femur, 

•and is accompanied \>7 t\i^ ydX^th^ ^sc^^t^ ^^bc^. 

The aponeurosis is tlae coiitm\xaX.\o^ e^cjwayi^c^ya, ^V'vi^ 

ikscia lata, strengtlieiieaL axv^xrvo^Vj ^-lA ^iv\«.:.^^>. 
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.he expanBion of the eartorius tendon, and thickened- 
nferiorly where it forma the annular ligament of th» 
inkle. It is adherent to the anterior surface of th* 
ibia and external border of the fibula, and sends septa 
>etween and gives attachment to the anterior muscles 
)f the limb ; it is perforated in several places for the 
laasage of the cutaneous nerves. Enclosed in tha 




Fig. 73,— Section of tlie Rjglit Leg in the Upper Third, 

, tjbialia posticus t 9, tibialis aDticns ; 3, flexor loDgus digitoriun r 
4, eiteusor longuB digitorum; 5, inCernal BaphanouB vein; 6. 
iiDtorior tibial veeaelB mid nerve 1 7, tendon of plantaris ; 8, 
peronens longns; 9, posteriar tibial Tessela uid nerve 1 10. 
nezar longns poUicis) 11, eilemal sapbeDOna vain and nerve -, 
12, BoleuB with fibroua intersectioa ; i^. peroneal vesgelB; 14, 
g»BtroenemioB ; 15, communionB peronei nerve. 

pace between the aponeuroEos, tlae tftfta., &>viB.,«o&- 
ierosaeoue membrane, lie tlie tibialis onfewsaB «a&-'^*is» 
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•extensor communis digitorum, united superiorly by an 
intermuscular septum ; lower down they separate, and 
enclose the origin of the extensor proprius pollids, 
external to and below which is the peroneus tertius. 
The space between these muscles and the interosseous 
membrane is occupied by the anterior tibial vessels 
*nd nerve ; the nerve, pursuing the same course as the 
artery, lies at first external to, then upon, and then 
again outside the vessels. 

External ngion. — The aponeurosis forms an invest- 
ment for the peronei muscles; the compartment 
•corresponding to the external surface of the fibula. 
To the upper and middle thirds of this surface the 
peroneus longus is attached; the upper fibres are 
pierced by the external popUteal nerve, which at this 
point divides into anterior tibial and musculo-cuta- 
neous; the latter perforating the fascia about the 
middle third of the leg. Arising from the middle 
third of the fibula the peroneus brevis is enclosed in 
the same compartment. 

The anterior tibial artery, — ^The course of this vessel 
is indicated by a line drawn from the inner side of the 
head of the fibula to midway between the malleoli. It 
enters the region at a point below the popliteus 
muscle, and passes between the upper portion of the 
two heads of origin of the tibialis posticus, and 
•comes off from the popliteal almost at a right angle. 
Its relations are, anteriorly, integument and fascue, 
tibialis anticus (above), extensor longus digitorum and 
•extensor proprius pollicis, and the anterior tibial nerve; 
internally, tibialis anticus, extensor proprius pollicis 
(which crosses it at the instep) ; exterriaUy, the anterior 
tibial nerve, extensor longus digitorum, and extensor 
proprius pollicis; posteriorly, the interosseous mem- 
hrane, the tibia, and anterior ligament of ankle-joint. 

Ligature of this vessel is rarely required, unless it be 
for a wound, which. >NO\x\^\i^ «t^«cc^^^,«xA\3sife\il<aed- 
ing points sought iox . To \iv^ \V. ^xs. Ssissssv^Ti. ^^soi^Vyt 
mSie in the upper tloird, m ^:^^^ VxA^ts^sve^ \«i^^«^^ 
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the tibialis anticus and the extensor communis digi- 
torum ; the intermuscular septum between them looked 
for, the muscular fibres detached from it, and pulled 
on one side, when the vessel, surrounded by ven» 
•comites, and having its nerve to the outer side, will 
be seen lying on the interosseous membrane. 

In the lower third an incision should be made along 
the outer border of the tibialis anticus tendon, when 
the vessel will be found between it and the tendon of 
the extensor proprius pollicis, and the nerve generally 
lying on it. 

Posterior region. — Beneath the integument and 
superficial fascia are the external saphena vein and 
nerve, and some branches of the musculo-cutaneous 
and internal saphena nerves. The aponeurotic sheath, 
enclosing that portion of the leg posteriorly between 
its attachments to the tibia and fibula, is subdivided 
by an expansion separating the superficial from the 
deep fiexors, vessels, and nerves. The most posterior 
contains the gastrocnemius and soleus, uniting to form 
the tendo-Achillis, and the plantaris, with a good deal 
of fat and bursal tissue. The second, anterior to the 
former, contains the flexor longus digitorum internally, 
the flexor longus poUicis externally, and tibialis pos- 
ticus muscles between them, closely united by inter- 
muscular septa. The posterior tibial vessels on the 
tibial side, having the posterior tibial nerve external to 
them, and the peroneal vessels on the fibula, lying at 
first beneath the intermuscular aponeuroses, next 
between the fiexor longus poUicis and tibiaUs posticus, 
and lower down the limb, between the tibialis posticus 
and the fibula. 

The posterior tibial artery would rarely require liga- 
ture in its upper third, unless for injury, in which case 
the wound should be enlarged, and the bleeding point 
secured. If the vessel be divided by a punctured 
wound from the front of the leg, or in the case of 
traumatic aneurism of the vessel, low down, it \& 
necessary to place a ligature upon it in \^k^ «^\5>»^iKsiTi.. 
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LigcUure of the posterior tibial artery in the Mpper 
third, — This vessel is reached most scientifically by 
an incision made along the posterior border of the sub- 
cutaneous surface of the tibia, about four inches in 
length, dividing the integument and aponeurosis^ 
taking care to avoid the internal saphena vein and 
nerve. The inner border of the gastrocnemius is to 
be drawn aside ; when the tibial head of the soleus is 
reached, its fibres are to be divided, until the inter- 
muscular septum (the position of which is variable) 
is come upon. This is next to be cut through, and 
the fibres of this muscle divided until freedom of 
access is obtained. The cut edges of the soleus are to 
be separated, the smooth intermuscular aponeurosis 
which separates the superficial from the deep flexors is 
to be divided on a director, and the posterior tibial 
nerve drawn on one side ; the posterior tibial artery, 
surrounded by venae comites, is seen lying on the 
flexor longus digitorum. 

The nutritious artery is a branch of considerable 
importance. Directed upwards towards the knee, it 
enters the shaft of the tibia in a deep canal in the 
posterior aspect, about four fingers' breadth from the 
knee, and may give rise to troublesome haemorrhage in 
amputation of the leg at this part. 

The peroneal artery, generally regarded as a branch 
of the posterior tibial, is very often of larger size. It 
is very deep, and, lying along the fibular surface of 
the leg, has the following relations : — In front, the 
tibialis posticus and flexor longus pollicis ; externally^ 
the fibula ; and behind, the soleus, deep aponeurosis, 
and flexor longus pollicis. This vessel is occasionally 
wounded in compound comminuted fractures of the 
fibula. 

'Ln. fractures of the tibia, which take place obliqvdy 
from above, downwards, and forwards, the muscles of 
the calf cause the lower fragments to be drawn upwards 
and backwards, and frequently the upper one to pro- 
trude through the mt*egvxm«Yi\>. "Wy^Ysl^^qw of bringing 



OF THE LEG. 337 

the surfaces into apposition, the knee should be bent to 
relax the opposing muscles, and extension made from 
the knee and ankle (vide " Ankle-Joint "). Occasionally, 
the V o^ screw fracture is met with — the result of a 
wrench. 

Fracture of the lower end of the fihda is usually 
associated with fracture of the inner malleolus (Pott*s 
fracture), or rupture of the internal lateral ligament of 
the ankle-joint, causing dislocation of the foot outwards. 
The eversion of the foot is due to the action of the 
peroneus longus, whilst the heel is drawn upwards by 
the gastrocnemius and soleus. The reduction is effected 
by flexing the leg at right angles with the thigh, and 
making extension from the knee and ankle. 

The relation of the tibia and fibula to each other 
must be borne in mind in performing amputation 
through the leg. The fibula lies on a plane posterior 
to the tibia, and its external border, with about half of 
its external surface, is situated behind the interosseous 
ligament ; hence, unless care be taken, the knife may 
be easily entered between the bones, instead of taking 
the necessary obHque course skirting their posterior 
surfaces. 

Structures divided in an antero-posterior amputation 
ihrcmgh the calf, — In the anterior flap: the integu- 
ment, cutaneous nerves, aponeurosis, tibiaHs anticus, 
extensor communis digitorum, and extensor proprius 
pollicis, peroneus longus and brevis, musculo-cutaneous 
nerve, anterior tibial vessels and nerve. In the pos- 
terior^ the flexor longus digitorum, flexor longus 
pollicis and tibialis posticus, posterior tibial vessels 
and nerve, peroneal vessels, intermuscular aponeurosis, 
soleus and plantaris, gastrocnemius, external saphena 
nerve and vein, internal saphena vein and nerve, 
aponeurosis and integuments. 
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SURGICAL ANATOMY OF THE TIBIO-TARSAL REGION. 

Ankle or malleolar region, — It has been thought 
more convenient to postpone the description of the 
several articulations entering into the conformation of 
the foot and ankle until all those soft structures 
which enclose them have been explained ; as all surgi- 
cal reference to the skeleton must necessarily be made j 
from the surface, it is of importance that all the 
intermediate parts be demonstrated from without 
inwards, and in the order they would be met with in 
an operation. 

Surface markings. — This region includes the ankle- 
joint, and the structures immediately surrounding it, 
and offers for examination two surfaces, an anterior 
and a posterior. 

Anterior surface, — The two malleoli, of which the 
internal is the shorter and broader, and the external 
longer and set more backwards, enclose a space 
through which pass the extensors of the foot and 
toes, which are rendered evident by their several 
movements. Beneath the integument and superficial 
fascia he internally, just in front of the malleolus, the 
internal saphena vein, accompanied by its nerve; 
more externally, the musculo-cutaneous nerve ; whilst 
passing from behind the outer malleolus is the external 
saphena nerve. The aponeurosis is a strengthened 
continuation of that of the leg, attached intimately to 
the malleoh, consisting of a superior fasciculus, which 
binds down the subjacent tendons, just in hront of 
the extremities of the tibia and fibula, and an inferior 
which retains them in connection with the tarsus. It 
forms two distinct septa, commencing internally — i, 
for the tendon oi t\ie tTL\i\«X\a ^ltAacxsl^-, 1^ for the 
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tendon of the extensor longus di^torum, peroneus 
tertiua, and estenaor propriua pdllicis, beneath which 
is the anterior tibial vessels and nerve. These sheaths 
are lined with separate synovial membranes. The 
hollows immediately in front of the malleoli corre- 
spond with the articulation, and disappear when the 
synovial membrane is distended. 

The posterior surface, or that portion behind the 
malleoli, is separated by the tendo-Aohillis into two 
hollows. 

In the outer, beneath the integuments, is the ex- 
ternal Kaphena vein and nerve, lying upon the external 
annular ligament, which is attached to the outer 
malleolus and outer surface of the os calcls, binding 




Fig. 73.^ReIation8 of parts behinJ the Ini er Malleoloa. 

, I, tibiniis posticus! a, tciidci-Achillis ; 3, tibialis auticns; 4,4 
flnsor loiiirna di^itonim ] 6, posterior tibisJ artery ; 8, posterio: 
andoD of Che floxor loDgus poUicis ia to( 



doepl; placed to be ahon 

down the peroneus lonpis and brevia, the latter being 
the superior ■ they are contained in a common sheath 
(at first), and have a common synovial membrane. 
The hollows immediately behind the malleoli, and 
separated by the tendo-Aohillis, do not become oblite- 
rated by distension of the synovial membrane of the 
ankle-joint. 

In the inner, the pulsations of the posterior tftnak' 
artery are plainly seen or felt, an4 'betiiia.'iXi. '0ns, \ix- 
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tegument are the internal saphena vein and nerve, 
which lie upon the internal annular ligament, which 
is attached to the inner malleolus and inner surface of 
the OS calcis, and forms with the tibia, os calcis, and 
astragalus a series of separate canals, containing from 
before backwards the tendons of the tibialis posticus ; 
the flexor longus digitorum ; the posterior tibial vessek 
and nerve, running in a sheath of their own derived 
from the contiguous septa ; the flexor longus poUicis, 
the canal of which is formed partly by the astragalus. 
Each of these canals has a separate synovial mem- 
brane. The tendo-Achillis has a separate sheath 
derived from this aponeurosis. 

The posterior tibial artery at the ankle-joint lies 
between the flexor longus digitorum and the flexor 
longus pollicis tendons, having venae comites on each 
side, and the posterior tibial nerve behind it. 

Ligature of tlie posterior tibial artery at the inner 
TTudleolus. — This vessel is easily reached, but the in- 
cision must be made carefully, as there is a risk of 
dividing it in overcoming the resistance of the in- 
ternal lateral ligament. An incision about two inches 
and a half in length is to be made through the integu- 
ment, midway between the inner malleolus and the 
tuberosity of the os calcis. After the dense aponeu- 
rosis is exposed it should be cautiously divided, when 
the vessel will be seen surrounded by venae comites, 
and in order to avoid the nerve, which lies posteriorly, 
the needle should be passed from the heel totoards the 
ankle. 

The structures immediately in relation with the anJde- 
joint are, anteriorly, the tendons of the extensor 
longus digitorum and peroneus tertius, the extensor 
proprius polhcis, anterior tibial vessels and nerve, the 
tendon of the tibialis anticus ; posteriorly, tendons of 
the peroneus longus and brevis, the flexor longus pol- 
licis, the posterior tibial vessels and nerve, the tendons 
of the flexor longus digitorum and tibialis posticus. 

The joint is formed \)y ^^I'e ^js^hcvj^a^vsi^. of the in- 
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r articulaj- extremities of tlie tibia and fibula with 

istragalus. 

'le tihio-taraai articulation. — ^The extremities of 

tibift and fibula are hollowed out into a sort of 

ice, concave from before backwards, open in front 
behind, and shut in 

■(illy by the malleoli. 
use of the malleoli is 

prevent lateral move- 

ts, and to restrict the 

ions of the joint to 

on and extension. The 

!u]ar surface of the 6b- 

alus presents superiorly 

rface convex from be- 
backwards for the cor- 

ondi ng articular surface 

ihe tibia; laterally are 
ari^icular surfaces cor- 

ouding with those of 
malleoli, the external 

being the larger. The 

mentg are on external 

ral, consisting of three 

iculi; an internal, or 

oid, radiating from the 

» malleoltis, to be at- 

led to the scaphoid, OS ^S- 74-— Tranaverao section 

is, and astrag^us; an-*'":?""S''"'?'°"^*^"f *^" 

orly are a few fibres 

!"" ''n the articulation ; .... ,. ^ 

, / I, tibialig KDticns : a, extensor 
8 snut loDinia voUicia : 3. tibialia 




througt 

Lett Leg, immediately above 
the Ankle-joint. 



«rioriy the joint ii 
ij the transverse liga- 
it of the inferior tibio- 
lar articulation. The 
ivial membrane invests 
inner surface of the 
ments and articular cartilages, aaA cwvn^ Vo ^^ 
it laxity of the anterior and ^oatenvM \vgiaa.'i^^»"^ 



digitomm ; 5, eTteasoT loDgaB 
digiCommi 6, peroDens Iod- 
BUB ; 7, peronauH bra™ j 8, 
flexor loiignB polUcis ; 9. ex- 
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readily bulges through them, consequently the jtunt 
is ea^y reached from either aspect, and in cases of 
synovitis the membrane usually protrudes in tnmt 
between the malleoli and again behind the ezternsl 
malleolus. 

Dislocation at the tibio-laraal articuiatwn — that is 
to say, dislocation of the entire foot from the bones cJ 
the leg — is almost invariably associated with fractoit 
of one or other malleoli, wMch can be readily under 
etood from the shape and extent of motion allowed at 
the joint It is a result of the foot being twisted in 




Fig 75 Vertical Motion of Ankle jomt 



running or walking and may either be outward*, 
when the lower end of the fibula is broken the inner 
malleolus or internal lateral ligament torn ; vmoardt, 
when there is no fracture of the fibula, but the lower 
end of the tibia broken ; backwards, when both 
malleoli are broken, the heel projecting; andybrtoon^, 
when the astn^elns i& t\ii:o-«u W l^ovi.';. (A ^.Va tibia. 
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Excision of the ankle-joint. — The seat of disease 
ca.a be reached by a variety of incisions ; but the 
object to be attaioed is to save the tendons, in order 
that they may still fulfil their functions as far as 
possible, for which purpose an accurate knowledge of 
the parts in contact with the articulation is necessary, 
and which may be gathered from a study of the 
accompanying sections. 

The articulation of the astragalus with the os calcis 
is one of great strength, owing to the interosseous 
ligament which hes in the grooves of these bones ; it 
is ruptured in cases of dislocation of the astragalus 




I, interniil Utenil ligament 1 3, tibialis posticus ; 3, flexor lougus 

SoIliciB i d, OexDc longns digitorum ; <;. abductor pollicia ; 6, 
exor acceasoiius 1 7, flexor brevia digitorum; 6, abductor 
minimi digiti^ 9, peroneua loDgns; lo, peroaeus brevia', 11. 
eWennor brevis digitorum; 13, eitensor communiB digitorum j 
13, exteasor loogus pollicis. 

from the os calcis. This is by far the most important 
of the luxations of the tarsal bones, and may occur 
either forwards and inwards, or forwards and out- 
wards. 

Amputation at the niii^e-joint.— Thft \eji&ma.-E«9. ^"ss 
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the guidance of the knife are, in the first place, for the 
anterior flap, the two malleoli, which are to he united 
by a semilunar incision dissected up well forwards; 
and for the posterior, one cutting the sole trans- 
versely and a little obliquely backwards, and extending 
between the limits of the preceding incision ; the arti- 
culation is next opened, the lateral ligaments divided, 
the posterior part of the capsule cut through, and the 
OS calcis sawn through obliquely from behind forwards 
and downwards. The anterior flap is dissected off the 
malleoli, which are next sawn off", and the cut surfaces 
approximated, and the tendo-Achillis, if necessary, 
divided. (Pirogoff.) Syme's amputation consists in 
I'emoving the os calcis, and sawing off the ends of the 
malleoli. In both these operations care must be taken 
not to wound the trunk of the posterior tibial artery, 
and to keep the external and internal plantar vessels 
as long as possible. 
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SURGICAL ANATOMY OF THE FOOT. 
TARSO-METATABSAL REGION. 

The dorsTmi of the foot — The chief points to be 
observed in the surface markings of the dorsum of 
the foot are those connected with the prominent 
points of its skeleton. For the performance of the 
several amputations and disarticulations, certain land- 
marks are necessary to guide the operator in finding 
the articulation he desires to open. Thus, a line 
drawn from the depression on the inner side of the 
foot, between the inner cuneiform bone and the great 
toe, to the posterior edge of the tuberosity of the fifth 
metatarsal bone, indicates the course of an incision 
such as would expose the tarso-metatarsal articulation* 

Again, the tubercle of the scaphoid on the inner 
side, and a point midway between the outer malleolus^ 
and the tuberosity of the fifth metatarsal bone, which 
is the situation of the articulation between the cuboid 
and OS calcis, indicates a Une of incision which would 
open the medio-tarsal joint. 

Topography, — First, the integument, and subcu- 
taneous cellular tissue, which contains the dorsal 
venous arch, the terminal inosculation of the internal 
and external saphena, and the musculocutaneous 
nerves, beneath which is the dorsal aponeurosis of the 
foot, and from within outwards the tendons of the 
tibialis posticus, tibialis anticus, extensor proprius 
pollicis, extensor communis digitorum, peroneus tertius, 
and peroneus brevis, and in a plane beneath them the 
extensor brevis digitorum; externally, the dorsalis 
pedis vessels and anterior tibial nerve, the tarsal and 
metatarsal branches of the anterior tibial artery «J2^^ 
externa] hmnch of the anterior tTib\a\. nerq^, ^\cl^ 
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latter lie beneath the lesser extensor muscle. All 
these structures lie close upon the tarsus and meta- 
tarsus, and between the metatarsal bones the dorsal 
interossei are seen. 

The dorscUis pedis artery is the continuation of 
the anterior tibial, and passes forwards on the tibial 
side of the foot to the inner interosseous space, where 
it divides into the dorsalis hallucis and the perforating 
vessels which enter the sole between the heads of the 
first dorsal interosseous muscle. It is in reUUion in 
front with the integument and fascia, and inner 
tendon of the extensor brevis digitorum; internally 
with the extensor proprius pollicis; externally with 
the extensor longus digitorum and anterior tibial 
nerve ; posteriorly with the astragalus, scaphoid, inner 
cuneiform, and with the ligaments attached to them. 

Ligature of dorsalis pedis artery, — ^The course of 
this vessel is indicated by a line drawn from the 
middle of the inter-malleolar space to the first inter- 
osseous space. It is superficial, but is bound down by 
a very dense aponeurosis, which must be divided 
cautiously to avoid injuring the artery beneath. An 
incision is to be made over the instep along the outer 
border of the extensor proprius pollicis, when the 
vessel will be found lying in a triangular interspace 
formed by the outer border of the extensor proprins 
pollicis internally, by the inner tendon of the extensor 
brevis externally, and by the fleshy fibres of the 
extensor brevis digitorum, posteriorly. The nerve lies 
to its outer side. 
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PLANTAR REGION. 

Topography. — Beneath the integument, which is 
very thick and strong, the first tissue met with is a 
dense layer of fat, in which are three bursse, one 
beneath the os calcis, and two beneath the heads of 
the first and fifth metatarsal bones. Eamifyiug in 
the fat are some cutaneous branches of the cutaneous 
nerves of the foot, some perforating branches of the 
plantar vessels, and a great number of lymphatics. 
The next layer is formed by the plantar fascia, con- 
sisting of three portions, of which the central is the 
strongest, sending down processes which enclose the 
several muscles, separating the middle from the 
external and internal plantar groups. This fascia 
divides opposite the middle of the metatarsus into five 
processes, each one of which again divides opposite 
the metatarso-phalangeal joint into two slips, which 
by their deep attachments form arches for the passage 
of the flexor tendons to the toes ; and the interspaces 
allow of the digital vessels and nerves, the tendons of 
the lumbricales and interossei becoming superficial. 
The mutual relations of the structures forming the 
sole of the foot can be conveniently referred to the 
partitions thus formed by the plantar fascia. 

In the inner compartment^ internally and posteriorly, 
lie the fleshy fibres of the abductor pollicis, the 
tendons of the flexor longus digitorum and flexor 
longus pollicis, the latter crossing and becoming 
internal anteriorly, the posterior tibial vessels and 
nerves becoming plantar, flexor brevis pollicis, the 
vessels and nerves of the great toe and inner side of 
the foot. 

In the outer compartment lie the abductor minimi 
digiti and the flexor brevis minimi d\gv.\.\. 
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The mid^e compaHnitnt, which is by far the intet 
important from its contents and size, is bounded liy 
the plantar fascia below, laterally by the sept* 
between the outer and inner compartments, and ite 
roof is formed by the under surfaces of the bones 
forming the arch of the foot ; it commnnicates pos- 
teriorly with the region of the leg by means of the 
sheatl^ for the tendons and vessels passing beneatb 
the inner malleolus. Beneath the middle fasciculra 
of the plantar fascia, he the flexor brevis digitonun, 
the plantar vessels and nerves, the flexor accessorine. 




I, tkbductor minim; digiti i a, external plaatsr vesBele and nerre 

J, Iflndon of pemneuH longUB; 4. flejor breTJa diptonim; S 
eior loHgtiB digilomm; 6. plsntar fucia; 7, 9eior longu 
polliciB j B. 10. abductor pollicis ; g, ialemal plaat&r vesBelB tsd 
nerve; it, peroueus tortiua ; j3,GulK>id; 13, dorsal nponeiiioiiiBi 
13', extensor brevie digitoram ; 14, external cuoeiform ; 15. middle 
cuneilonn; 16, dorsalia pedis Tefleels and Dervoi 17, eileiiMi 
longns polliciB ; iS, intemkl cuneiform ^ 19, tibialU uiticns. 

the tendons of the flexor longus digitonun, with 
which are associated the lumbricaJes, and fiexcir longVB 
pollicis internally. Beneath these muscles lie poe- 
teriorly the tarsal bones and their ligaments; ante- 
Tiorly, the addiictoE '^'l^cia, \X» 'W«&a tA. ^W meto- 
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carpal bones and the ligaments uniting them, the 
trausverfiua pedis, the plantar arch and external plantar 
nerve and their interosseal branches, the bodies of the 
metacarpal bones, between which lie the plantar 
interoBsei, and lying deeply in the tarsus the tendon 
of the peroneus longus 

Clvh-foot {talipes).- — The various deformities of the 
foot, occurring at the tibio-tarsal or medio-tarsal arti- 
culations, which are vrithin the operative interference 
known as tenotomy, are talipes equinus, in which the 
heel is raised so that the incUvidual walks on the ball 




Pig. 78. — LongitndiDol sBctioa of Foot (One-third.) 

flexor lODgna poUicis ■■, s, fleior breiHa polliciB; 3, lumbricalis ; 
4, flexor brevis digikiruni ; ^ mtemal plauUir ucrvs ; 6, Qeior 
cammuuis digJUimia ; 7, acceeaorius ; S, extemitl plautar vesaela 
and nsrre 1 g 



, iotemal cunflifon 



15, posterior tibial veesela b. 



prt^nns 
AstnealU' 
AcUllis. 

of the foot, in which case the tendo-Acbillis requires 
division ; talipet varus, or, more precisely, talipes 
equino-varus, where the heel is raised, the foot turned 
inwards for about the anterior two-tiivria — titaa'Mwvit- 
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sion taking place at the astragaloscaphoid and calcaneo- 
cuboid articulations, its dorsal aspect outwards, and 
the inner edge drawn up; the tendons requiring 
division being — the tendo-Achillis, and the tendons d 
the tibialis posticus, anticus, and flexor longus digi- 
torum ; talipes valgus, where the inner ankle is towaids 
the ground and the outer edge of the foot turned up; 
the tendons to be divided are — ^the peronei, and the 
extensor longus digitorum, and the plantar fascia; 
talipes calcaneits, where the patient wtJks on the heel 
— a case requiring division of the tendons of the 
tibialis anticus, extensor communis digitorum, extensor 
proprius polUcis, and peroneus tertius. There are 
several intermediate forms ; and talipes equinus and 
varus are usually associated, on account of the extensor 
and peronei muscles being supplied by the anterior 
tibial and musculo-cutaneous nerve. Talipes calcaneus 
and valgus are generally associated. 

The tibialis posticus tendon can be divided by 
tenotomy, either above or below the ankle. The point 
selected above the ankle is on the posterior margin of 
the tibia about an inch or so above the malleolus^ 
where it lies in the groove in its own sheath and in 
contact with the bone ; eversion of the foot raises the 
tendon helow the ankle, at its insertion into the sca- 
phoid. The point is just above the astragalo-scaphoid 
articulation, which is immediately behind the first 
tuberosity met with in passing the finger along the 
inner side of the foot, starting at the malleolus. The 
tibialis anticus not being so confined as the preceding 
can be more readily put on the stretch, as it passes 
over the lower end of the tibia in the innermost 
compartment of the annular ligament. It may be 
also divided at its insertion into the inner cuneiform 
bone, the position of which attachment may be ascer- 
tained by passing the finger along the inner surface 
of the foot, when it is just in front of the articulation 
oi the scaphoid with the inner cuneiform. 

In performing t\\e tarso-metataTBoX d\%aTl,\cMXa4iO»T 
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known as Hey'sormodifinationof Lisfranc'a,theliceof 
the joints maybeespoaed, in the first place, by atarting 
from the outer surface of the foot at a point immediately 
behind the tuberosity of the fifth metataieal bone to & 
point which may be indicated in one of the following 
waya : — (i) If a transverse line be drawn across the 
foot frcoQ the tuberosity of the fifth metatarsal bone, 
it falls on the inside of the foot, two-thirds of an inch 
teAind the required spot; (2) in following the inner 
edge of the foot from behind forwards, an inch in 
front of the malleolus is the projection of the scaphoid j 




Fig- 79.— Diagram of the LitieB of Incision ii 

I, 1', PirogofTa Hmpiitation ; 
□f posterior flap iu the t 

the joint between the great toe and the tarsus is one 
inch in front of this. The articulation of the first 
metatarsal bone with the inner cuneiform is oblique 
from within outwards, and about a quarter of an 
inch in front of the third. The line of the joint 
is rendered irregular by the jutting into the tarsus 
of the second metacarpal lione, wtwAi Si 



3S2 



SURGICAL ANATOUT 



between the inner and outer cuneiform bcmes, its line 
of articulation lying about half an inch behind the 
anterior articular surface of the inner cuneiform, and 
about a. quarter of an inch behind the anterior articolBr 
surface of the outer cuneiform bone. . The joint d 
the third with the internal cuneiform is aJmoat trans- 
verse ; that of the fourth is curved ; an.d that of tbi 
£fth with the cuboid is doubly oblique. After dis- 
articulation the posterior flap should extend aa is 
as the web of the toes 

Striieturea diiuifd tn Hey« ait putation.—'la the 
anterior flap the integument beginning from Ifa 




dWitii 4, plantar faacm; 5. flexor acciisaoriUH ; 6, ahdmjtot 
poUiciB; 7, fleior loneus diBiforum. 

outer side, the dorsal veins of the foot, the intenal 
and external divisions of the uiusculo-cutaneous nem, 
the internal and external cutaneous nerves, the dcnnl 
aponeurosis, extensor brevis digitorum, tendon of pen> 
neus brevis, tendon of extensor communis digitoruin, 
dorsalis peiis vessels and accompanying nerve, tendoui 
of extensor proprius pollicis and tibialis an ticus, doml 
ligaments, and tbe artioaia.\,\(«i. 
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In the posterior flap, plantar ligaments, tendon of 
peroneus longus, external and internal plantar vessels 
and nerves, interossei, the flexor brevis, abductor and 
adductor pollicis, transversus pedis, tendons of long 
and short flexors of toes, and flexor longus pollicis 
tendon, digital vessels and nerves, plantar fascia and 
integument. 

Chopart^s amputation, or the medio-tarsal, consists 
of opening the articulation by a semilunar incision, 
extending between the joint behind the tubercle of the 
scaphoid internally and a point midway between the 
external malleolus and the tuberosity of the fifth 
metatarsal bone; externally, the lower flap is to be 
brought well up to the web of the toes. 

It is important to remember that the direction of 
the articulating surface is changed in flexion and ex- 
tension : in flexion the astragalus and calcis are in 
the same line, in extension the calcis is at least a 
quarter of an inch in front ; the head of the astragalus 
presents a large globular surface, whilst the anterior 
articulating surface of the calcis is concave. 

The following directions for finding the articulation 
with readiness are useful. On its internal side, follow 
the inner edge of the foot with the finger; the 
first tuberosity met with is the scaphoid ; the joint is 
immediately behind it. On its external side, pass the 
finger along the outer edge of the foot from the external 
malleolus ; the articulation is immediately in front of 
the first tuberosity met with, which belongs to the 
OS calcis. To complete the line of the articulation 
extend the foot and abduct it; then, applying the 
finger on the union of the external with the middle 
third of the intermalleolar space, the first eminence 
met with in proceeding forwards is the head of 
the astragalus; immediately in front of this is the 
articulation. 

Structures divided in Chopart^s amputation. — Com- 
mencing from the inner side, the anterior flap — that is, 
up to the point of disarticTilation — ^vfViX eoTi\j«Mi\3[^ft^^- 
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mmt, aaphenft vein, and musculo-cutaneons nerve, 
imtencH' annular ligament, tendon of tibialis anticus, 
extenaor proprius pollicis, anterior tibial nerve and 
TesMils, tendoDM of common extensor and peroneiu 
tertiiu, extensor brevis digitomm, peroneuBtffevisand 
anterior ItgamenU of tlie articulatioii ; the potterior 
flap ahould contain the posterior ligamenta of the 
articulation, the tendon of the tibialis posticus, flesor 
)ODgUB di^tonim and 
flexor long^iB poUicis, 
itome branches of the in- 
ternal plantar nerve and 
vessels, the abductor 
pollicis, the flexor acces- 
Horius, the tendon of the 
peroneus longns, the ab- 
ductor minimum digiti, 
the flexor brevis digi- 
torum, the external plwi- 
tar nerve and A-raaels, 
and the integument of 
the sole. 

Synovial memthra/iwt 
of the largtta and Toeta- 
larms. — There are four 
synovial membranes in 
the articulations of the 
tarsua^namely, one for 
the posterior calcaneo- 
astragaloid articulation, 
a second for the anterior 
calcaueo-astragaloid and 
astragalo ' scaphoid, a 
third for the calcaneo- 
cuboid, and a fourth for 
the surfaces of the cuneiform with the scaphoid, the 
cuneiform with each other, the external coneifonn 
irith the cuboid, and the middle and outer cuDeifonn 
wibh thesecondaiidt\mA-iii^»X»x«»!i\wi:uaB. Between 




soapboid. 
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the internal cuneiform and the base of the metatarsal 
bone of the great toe there is a single synovial mem- 
brane, and there is another common to the anterior 
surface of the cuboid, and the bases of the fourth and 
fifth metatarsal bones. 

The arteries of the sole of the foot are the internal 
and external plantar ; the internal commences at about 
the centre of the inner aspect of the os calcis, and 
courses forwards between the muscles of the inner 
and middle groups, anastomosing with the malleolar 
and dorsalis pedis. The external is much larger, and 
forms the plantar arch. Commencing at the same spot 
as the internal, it passes obHquely forwards and out- 
wards, lying at first between the os calcis and ab- 
ductor polHcis, and then between the flexor acces- 
sorius and flexor brevis, and forming a curve, the con- 
vexity of which is forwards, it joins, at the interval 
between the first and second metatarsal bones, the per- 
forating branch of the dorsalis pedis, thus completing 
the plantar arch. Its branches are muscular, perforat- 
ing, which inosculate with those of the metatarsal 
artery, and digital, which supply the three outer toes 
and half the second. 

The nerves are the internal and external plantar 
branches of the posterior tibial, of which the internal 
is considerably the larger. 

Toes. — ^The description already given of the fingers 
will in almost every particular suffice for that of the 
toes. 
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ABDOMEN, regions of; 206 
,, tapping the, 210 

Abdominal parietes, 208 

„ ring, external, 214, 218 
„ ,, internal, 217, 218 

„ viscera, relation of, to surface, 206, 230, 231, 233, 

234» 235 . 
Abscess, abdominal panetes, of, 209, 247, 248, 249, 250, «5i 
,, antrum, in, 48 
„ axillary, 162, 163 
„ cervical, 81, 82 
,, face, in, 19 
„ groin, in, 223, 225 
„ iliac, 249, 250, 251 
„ ischio-rectal, 268 
,, lumbar, 209, 247, 248, 249 
„ mammary, 136, 137 
„ mastoid cells, in, 9 
,, mediastinal, 143 
,, nasal, 44 
,, orbital, 30 

palmar, 200 

parotid, 59 

pelvic {vide Abscess, iliac, lumbar) 
,, pericsecal, 237 
„ perineal, 252, 258 
,, perinepbritic, 237, 292 
„ popliteal, 321 
,, prse- vertebral, 82 
„ prostatic, 286 
„ psoas, 299 
„ retro-pbaryngeal, 82 
,, sacro-iliac, 253 
„ ' tbecalf 203 



9) 

9) 
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Abscess, tongue, of, 70 
„ tonsillar, 56 
„ urinary, 283 
„ Tulval, 279 
Accelerator urine muscles, 263 
Acetabulum, 307, 308 
Acromion, 152 

Action of muscles in firacture of carpus, 194 
,, ,, clavicle,- 148 

„ „ femur, 310 

,, ,, humerus, head of, 154 

,, ,, ,, lower extremity of, 181, il 

„ shaft of, 173, 174 
„ „ patella, 329 

,, „ radius, 182, 188 

,, ,, ulna, 188 

,, dislocation of femur, 303, 304, 305 

„ „ humerus, 153 

„ patella, 327 

„ „ tarsus, 342 

Ampulla, rectal, 290 

Amputation [vide Arm, amputation of, &c.) 
Amussat's operation, 243, 246 
Anal region, 265 

Anastomotica magna, brachial artery of, 173 
,, ,, femoral artery of, 317 

Aneurism {vide the several arteries) 
Ankle-joint, amputation at, 343 

,, excision of, 343 

Antnun, 4J 
Anus, artihcial, 226 
,, fissure of, 206 
„ fistula of, 268 
Aorta, abdominal, 237 
Aortic orifice, 131 
Aponeuroses (vide Fasciae) 
Appendages of eye, 20, 21, 23 
Arch of aorta, 131 
,, crural, 214 
„ palmar, 197, 200, 201 
„ plantar, 355 
Areola, 1^5 

Ann (fore) region of, 183 
,, „ amputation of, 187 
„ (upper) amputation of, 172 
„ dislocations of, 153, 154, 182 
9, fractoreB of, 17^ 17^ 
Arteries (vide AidUaTy, &.c.^ ^ 
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Astragalus, 341, 343 
Auditory meatus, external, 50 

^,» ,, ^ inspection of, 30 

Auriculo-ventricular opening, right, 131 

>» if left, 131 

Auscultation of chest, 128 
Axilla, region of, 158 
Axillary artery, 163 

,, ,, ligature of, 166 

BASE of skull, fractures of, 14, 15 
Bend of elbow, 175, 176 
Bladder, female, 287 
,, male, 285 
,, ^ of child, 272, 287 
Brachial region, 169 
„ ariery, 172 
»> j» ligature of, above bend of elbow, 173 

T, ",. '» »» a* »» }» 178 

Bronchi, 95, 144 

Bulb of urethra, 263, 275, 277 

», M artery to, 270 

Bursa beneath deltoid, 149 

a t» latissimus dorsi, 151 

„ „ scapula, 151 

,, ,, gluteus maximus, 299 

„ patellse, 320 

„ popliteal, 324 



(^ALLl SEN'S operation, 246 
J Canal, crural, 223 
„ inguinal, 218 
,, lachrymal, 24 
„ nasal, 25, 26 
,, obturator, 301 
Canaliculi, 24 

Capsular ligament of hip, 305 
Capsule of knee, 327 

„ shoulder, 155 
Caries of vertebrse, 140 
Carotid region, 99 

common, 104, 105 

„ ligature of, 108, 109 
external, 106 

„ ligature of, iii 
iQternaJ, 107 
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Carotid tubercle, 109 

Carpus, 189 

Castration, 261 

Catheterism of male nretbra, 277 

„ female urethra, 278 

,, Eustachian tube, 45 

„ nasal duct, 40 

Cepbalsematoma, 3 
Cervical region, 95 
„ fascia, 77 
Chassaignac's tubercle, 109 
Chest, tapping the, 133 
Chopart*s amputation, 353 
Circumflex branches of axillarv artery, 166 
,, ,, femoral artery, 296 

Clavicle, fracture of, 148 
Clavicular region, 147 
Club foot, 349 

Collateral circulation after ligature of axillary, 167 

brachial, 173 






carotid, common, no 
external, in 



»» >» »» 

femoral, 297 



»» »» 

external, 240 



mnominata, 122 



>» »» 



illiac, common, 238 

,, external, 
innominata, 122 
subclavian, 118 



Colles's fracture, 194 

Colon, 243, 244, 245 

Colotomy, 246 

Condyles of femur, 320, 321, 326 

,, humerus, 175, 182 

Congenital hernia, 219 

„ hydrocele, 219 

Conjoined tendon, 215 
Coi\)unctiYa, 22 
Contre-coup, 14 

Convolutions of cerebrum, relations of, to cranium, 11, 12, 13 
Coracoid process, 146, 147 
Coronoid process, 188 
Cord, spermatic 256 
,, umbilical, 210 
Coverings of hemise, 210, 219, 220 

„ testis, 257, 260 

Cranium, i 

„ fractures of^ 14, 15 
Creznaster muscle, 15$ 
• CmraJ arch, 214 
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Crural arch, deep, 229 
,, canal, 223 
,, hernia, 225 
„ region, 222 
„ ring, 224 

DARTOS, 255 
Deep palmar arch, 197, 202 
Diaphragm, region of, 137 
Digital aiteries of foot, 355 

„ ,, hand, 204 

Diploe, 10 

Direct inguinal hernia, 218 • 
Dislocation of ankle, 342 

„ carpus, 144 

,, clavicle, 148 

,, femur, 308 

„ humerus, 153 

„ lower jaw, 66 

„ patella, 327 

,, radius, 182 

,, thumb, 205 

,, ulna, 182 

,, vertebrjfi, 126 

Dorsal region, injuries to cord in, 140 
Dorealis pedis artery, 346 
Dorsum of foot, 345 

„ hand, 190, 204 
Dura mater, 10, 15 



EAR, externa], 50 
EcchymosiB of conjunctiva, 15 
„ orbitar, 15 

,, ^ subconjunctival, 29 
Elbow, amputation at, 178, 179 
„ bend of, 175 

,, dislocation of, 182 • 

„ excision of, 178, 179 
,, joint, 1 81 
„ region of, 175 
Empyema, 133 
Epididymis, 260 

Epigastric artery, deep, 209, 216, 221 
„ „ irregularities of, 225 

„ „ BQpeT&c\a\, 21^ 

Epiphora, 26 



>» 
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Epiphyses of femnr, 327, 328, 331 
hnmeras, 174, 182 
radius, 188, 194 
tibia, 331 
Eustacliian tube, 45, 53 
Excision {vitie special subjects) 
Extravasation of urine, 255 
Eyeball, 32 

„ extirpation of, 33 
Eyelids, 20, 21 



FACE, region of, 16 
Faoial artery, 17 
Fascia, anal, 267 

axillary, 161 
bicipital, 177 
brachial, 169 
cervical, 77 



" . . - - - 

„ cribriform, 223 

,, epicranial, 2 



,, iliaca, 236 

,, infundibuliform, 216 

,, intercolumnar, 214 

„ lata, 223, 314 

,, lumbar, 247 

„ obturator, 267 

„ palmar, 196 

„ pelvic, 281 

,, perineal, male, 262, 263, 267 
„ „ female, 279 

„ pharyngeal, 73 

„ plantar, 347 

,, popliteal, 321 

,, recto-vesical, 282 

„ temporal, K 

„ transversafis, 209, 210 
Fauces, 55 
Femoral artery, common, 294 

„ „ superficial, 294 

„ „ ^ „ ligature of, 296 

„ >} in Hunter's canal, 315 

„ „ ligature in, 317 

excisvou o^\^eaA o^, y^i. 
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Fibula, fractures of, 357 
Fingers, amputation of, 204 

„ region of, 203 
Fissure of anus, 266 
„ palate, 48 
Fistula in ano, 268 
„ lachrjmal, 26 
,, salivary, 62 
,, urinary, 286 
Fontanelles, 14 
Foot, amputations of, 350, 351 

disarticulations of, 350, 351, 352 
excision of bones 0^ 350, 351, 352 






region of, 345 



Forearm, region of; 183 
Fossa, iscbio-rectal, 267 

,, nasal, 41 

„ navicular, 275 
Fracture (vide tbe several bones) 
Fr^num lingu», 69 
Frontal sinuses, 45 



ti IMBERNAT'S ligament, 214 
)(" Gland, axillary, 166 
Cowper's, 265 
inguinal, 214 
lachr3rmal, 23 
„ mammary, 135 
„ parotid, 59, 60 
,, popliteal, 322 
„ prostate, 286 
„ submaxillary, 84 
,, thymus, 93 
„ ^ thyroid, 89 
Glans penis, 273 
Glenoid cavity, 152, 153 
Glottis {vide Trachea) 
Gluteal region, 298 

„ artery, ligature of, 299 
Groin (vide Inguinal region) 



»» 



HEMATOCELE, 259 
Hsemorrhoidal arteries, 267 
„ veiuB, 26t 

Hand, region of, 196 
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Hard palate, 48 

Harehp, 48, 55 

Heart, 129 

Heniia, congenital, 220 
cniral, 225 
diaphragmatic, 138 
direct, 219 



)t 

>> 

,, femoral, 220 

„ infantile, 220 
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incpainal 290 
oblique, 219 
„ obturator, 301 
„ sciatic, 300 
„ umbilical, 210 
fiUp-joiot, amputation at, 310, 311 
,, dislocation at, 308 
„ excision of, 312 
„ region of, 302 
Humerus, dislocation of, 153 

„ excision of head of, 157 
„ fractures of, 154, 173, 174 
Hydrocele, 258 

„ congenital, 219, 258 
, , of cord, 289 
Hjoid region, 83 



ILIAC abscess, 249 
„ artery, common, 237 
„ „ „ ligature of, 238 

,, „ external, 239 
„ „ „ ligature of 239 

„ fossa, 236 
Hio-femoral triangle, 304 
Infantile hernia, 220 
Inguinal canal, 218 
,, regioD, 212 
Innominata, 121 

ligature of^ 122 
Inspiration, diaphragm in, 137 
„ lung in. 133 

„ subclavian tnangle during, 113 

Intercostal arteries, 133 
„ muscles, 133 
„ spaces, 133 
Internal abdominal ring, 217, 218 

,, i\iao wlery, 2&T, 2S& 
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Internal mammary artery, 139 
,, maxillary artery, 64 

Introdaction of aural speculum, 50 
,) catheter, male, 277 

,, ,, female, 278 

,, probe into canaliculus, 26 

,, „ Eustachian tube, 45 

,, „ nasal duct, 70 

,, oesophageal tube, 97 

,, rectal bougie, 267 

Ischio-rectal fossa, 267 

Isthmus of the fauces, 55 
,, thyroid, 97 

Jaws {vide Maxillse) 



KIDNEY, 251 
,, operations on, 252 
Knee, excision 0^ 331 
„ joint, 326 
„ region of, 319 



LACHRYMAL apparatus, 23 
gland, 23 
„ sac, 25 

„ ,, introduction of probe into, 26 

Laryngotomy, 93 
Larynx, 89, 90, 93 
Leg, region of, 332 
Ligament, annular, of ankle, 338 

wrist, 189 
,, GimbemaVs, 214 

Hey's, 223 
,, Poupart's 214 
,, triangular, 264, 265 
Ligature of artery — anterior tibial, 334 
,, „ axillary, 166 

,, „ brachial, 172, 178 

,, ,, carotid, common, 108, no 

„ ,, „ external, in 

„ ,, „ internal, 108 

„ ,, dorsalis pedis, 346 

„ ,, femoral, 296 

,, ,, iliac, common, 238 

„ „ „ external, 239 

,, ,, innominata, 122 

„ „ interior tVryroid, 119 
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Ligature of artery — ^lingaal, 35, 85 

I a ,, mammarj, internal, 135 

„ „ popliteal, 324 

„ „ posterior tibial, 336, 340 

„ ,, radial, 188, 192 

,» ,, Bubclavian, 116 

„ ,, ulnar. 186, 192 

„ „ vertebral, 119 

Lingoal artery, 8j^ 
„ re^on, 68 

lithotomy in child, 272 
,, female, 278 

„ male, 269 

Lithotrity, 279 

Lumbar region, 242 
„ cou>tomy, 246 
„ fascia, 247 

Lungs, 129, 130 

Lymphatic glands {mde each region) 

Laryngo-tracheal region, 88 

MALLEOLUS, inner, 338 
„ outer, 339 

Mamma, 135 

,, excision of, 136 
Mammary artery, internal, 134 

„ region, 135 
Mastoid process, 9 
Maxilla, superior, 47 

„ ,, excision of, 48 

a, inferior, 63, 64 

„ ,, excisioD of, 66 

Maxillary artery, internal, 64 
Meatuses of nose, 39 
Mediastina, 142 
Membrana tympani, K2 
Meningeal artery (middle) 8, 1 1 
Metacarpal bone of thumb, 199 

91 it $t amputation of, 199 

Metacarpus, 200 

"VTAPE of neck, region of, 124 
JLi Kares, anterior, 41 

Nasal foB&», 37 
Na80-pliaTynge«^ x^igwrn, Ti 
Neck, regvouB ot, 7S 
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Neck, fascise of, 77 
Nerves {see several regions) 
Nose, region of, 34 
,, sinuses of, 45 
Nostrils, syringing, 44 
Natrient arteries of femur, 315 
„ „ hamerus, 173 

„ „ tibia, 336 



OBLIQUE inguinal hernia, 218 
Obturator artery, 225 
,, canal, 301 
,, hernia, 301 
„ region, 301 
Occipito-frontal region, i 
Q5sophagostomy, 97 
CEsophagotomy, 97 
CEsophagus, 96 
Olecranon, 178 
Orbital aponeuroses, 31 
,, region, external, 21 
„ f, internal, 27 

PALATE, region of, 54 
cleft, SS 
Palm, 196 
Palmar abscess 200, 

arches, 200, 201 
if „ wounds of, 202 

Paracentesis abdominis, 210 

„ thoracis, 134 

Paralysis of diaphragm, 138 

,, after injury in cervical region, 126 
)) ,, dorsal region, 140 

„ of third nerve, 32 
„ fourth nerve, 32 

,, sixth nerve, 32 

Parotid gland, duct of, 19 

„ ,, facial part of, 19 
„ „ relations of, 59 
„ region, 58 
Parts beneath oeltoid, 149 

„ gluteus maxinms, 298 

9, pectoralis major, 161 

,, mylo-hyoid, 84 

8iemo-ma6ilo\4, vyi 
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Patella, dislocation of, 327 

„ firacture of, 329 
Felris, region of, 281 
Perineal abscess, 268 

,, region, 261 
Penis, 273 
Pericranium, 3 
Peritoneum, 227 

Peroneal region {vide Leg, region oO 
Phalanges of fingers, 203, 204 

„ toes, 355 

Pharynx, 71 
Piles, 267 
Plantar region, 347 

„ fascia, 347 
Popliteal artery, 322 
„ space, 321 
Pott's fractare, 337 
Pouch, recto-vesical, 283 
Prostete gland, 276, 286 
Psoas muscle, 249 
EHerygoid region, 63 
Pudic internal artery, 270 
* Pulmonary orifice, 131 
Puncta lachrymalia, 24 
Puncture of bladder per rectum, 268, •286 



RADIAL artery, 186, 192 
Radius, 187, 193 
Eecti muscles of eye, 30, 31 
Rectum, 266, 268, 290 
Relations of bony prominences at elbow, 175 

bip, 382, 303, 304 
knee, 326 ^ 

shoulder, 147, 153 
wrist, 189, 194, 198 
cerebrum to cranium, 1 1 
Relations of viscera to abdominal walls, 206, 230, 231, 23; 

„ thoracic walls, 128, 129, 130 

Rima glotidis {vide Larynx) 
Ribs, 133 

,, fracture of, 133 ^ 
Ring, external abdominal, 214 
„ internal >> aiT^-iV^ 

„ crural, 223 
Bolando, fissure of, 11 . 
Bound ligamoTit oi bv^-^ovoX., -jpn 
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Ftcfe list of 
woodcuts. 



SAC of hernia (vide Hernia) 
„ ^ lachrymal, 25 
Sacro-iliac disease, 253 
Scapular region, 150 
Scarpa's triangle, 293, 294, 297 
Sclerotic, 20 
Scrotum, 25 
Sections of — 

abdomen 
ankle 
arm, fore 

,, up^er 
elbow-joint 
foot 

hip-joint 

intercostal spaces 
knee-joint 
meatus of ear 
metacarpus 
neck 
pelvis, male 

„ female 
shoulder-joint 
spermatic cord 
tarsus 
thi&^h 
wnst 
Septum crurale, 229 
Sheath of axillary vessels, 161, 163 
carotid, 79 

femoral vessels, 223, 293 
crural, 223 
of rectus muscle, 209 
Shoulder, region of, 146 

,, joint, 152 
Sinus, 9 
„ frontal, 45 
„ of nose, 45 
Skull, fractures of, 14, 15 

,, tables of, 10, 11 
Role, region of, 347 
Spermatic artery, 256 

„ vein, 256 
Sphincter ani, 265, 266 

Spina bifida, 126 {vide also other re^OTi^ ci^ w^vcv^^ 
Spinal cord, injuries of, 126, 140 
Spine, 126, 140 
Staphyloraphy, 55, 56 
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Sternal region, 131 

Stei no-clavicular joint, 148 

Sterno-mastoid region, 98 

Sternum, 131 

Stomach, 230 

Strabismus, 33 

Structures divided iii amputation at ankle-joint, 344 

arm, upper, 172 
,, ,, elbow-joint, 180 

,, ,, fore-arm, 167 

„ bip-joint, 311 

„ „ knee-joint, 331 

leg ?37 
„ „ medio-tarsal, 353 

,, „ shoulder-joint, 157 

„ „ tarso-metarsal, 352 • 

„ ,» thigh, 317 

„ in Amussat's operation, 296 

„ „ cleft palate, 56, 57 

„ „ cutting down on cranium in occipito- 

frontal regioD, 6 
,, ,, ,, temporo-parietal, 9 

,, „ excision of elbow, 180 

,, ,, „ head of femur, 311 

,, „ „ head of humerus, 157 

„ ,. „ knee-joint, 331 

„ „ „ maxilla, lower, 67 

„ „ „ >» upper, 48 

„ ,, extirpation of eyeball, 33 

,, „ „ testis, 261 

,, „ the operation for fistula in ano, 268 

„ „ harelip, 44 

„ „ „ herniotomy, 27, 225 

„ „ „ laryngotomy, 92 

„ „ „ lithotomy, 270 

,, „ ,, strabismus, 33 

„ „ „ tracheotomy, 92, 93, c 

Structures in contact with ankle-joint, 340 
„ „ elbow- „ 179, 180 

»f hip- »» 302 

„ ,, knee- „ 321 

„ „ shoulder-joint, 152 

„ ^ „ wrist- „ 190 

Subclavian arteiy, it 6, &c. 

», ,, compression of, 113 

9» ,, ligature of, 116, 117, 118 

„ region, 112, 113, 114, iis, 116, 117, &c. 

Sabmaxillary region, ^3 
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Submaxillary gland, 84 

Surface markines (vide the Topography of the several regious) 

Sutures of the skull {vide Cranium) 

Synovial membranes of foot, 354 

„ ,, wrist and palm, 164, 193, 199 



TABL£S of skull {vide Cranium) 
Tarsal cartilages, 21 
Tarsus, 345 ; 

„ amputetions through, 350, 351, 352 
Temporal artery, 4, 6 

„ bone {vide Auditory region) 
,, nerves, 5 
„ veins, $ 
Temporo-parietal region, 7 

„ maxillary articulation, 65 
Tendo-Achillis, 339 
Teno-synovitis, 184 
Tenotomy of stemo-mastoid, 1 1 1 
,, hamstrings, 322 

„ for club-foot, 349, 350 
Testis, 260 
Thecal abscess, 203 
Thoracica suprema artery, 165 
„ acromialis, 165 
,, alaris, 165 
„ long, 165 
Thorax, 127 

„ relations of structures in superior aperture of, 128 
,, relations of contents to walls of, 128, 129, &c. 
^ cavity of, 142 
,, walls of, 131 
Thymus gland, remains of, 93 
Thyroid artery, superior, 90 
inferior, 91 
body, 89, 93 
veins, inferior, 91 
Thymoidea ima artery, 94 
Thyrotomy, 92 
Tibial region, 278 

,, anterior, artery, 334 
„ posterior, artery, 335, 336 
Toes, 355 
Tongue, 68 
Tonsil, region of, 55 
,, excision of, 56, 57 
„ abacesB off §6 
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Topography of abdomen, 206 

„ axilla, 1^8 

,, bend of elbow, 175 

,, brachial re^on, 169 

, carotid region, 90 

„ clavicular, 121 

„ cranial region, 2, 3, 4, 5, 15 

,, crural region, 222 

„ epicranial, 2, 5 

„ <*face, 16 

,, femoral region, 292, 313 

,, fore-arm, 183 

,, gluteal region, 298 

,, mfra-hyoid region, 88 

,, inguinal region, 212 

„ knee, 319 

»> leg, 332 

,, lingual region, 68 

,, lumbar region, 242 

,, malleolar region, 338 

,, nape of neck, 124 

„ nasal region, 34 

I, neck, 75 

,, orbit, 20 

,, occipito-frontal region, 2 

,, palm, 196 

„ parotid region, 58 

,, pharyngeal region, 71 

„ plantar region, 347 

,, popliteal space, 319 

,, pterygo-maxillary region, 63 

,, perineum, 261 

,, scapular, 150 

„ sternal region, 131 

,, subclavian region, 112 

,, submaxillary region, 83 

,, superior maxillary region, 47 

,, temporo-parietal region, 5 

,, wrist, 189 

Trachea, 89, 90 

Tracheotomy, 92, 93, 94 

Tiansversalis fascia, 209, 236 

Transversus perinei artery, 263 

„ „ muscle, 263 

Trephining, 3, 10, 11 

Triangles of neck (vide Region of neck) 

Triangular \\ga.m«ti\. oi -vw^sXNwv^ ^^a^, 2.6^ 



Tunica vaginaWB VabV\s, 2VI 
Tjmpanum, 52 
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ULNA, fractares of, 187, 1 88 
„ arterj in fore-arm, 186 
,, ,, at wrist, 192 
Umbilicus, a 10 

Ureter {vide Cavity of Abdomen) 
Urethra, male, 275 

ff female, 278 
Unne, extravasation of, 235 ' 

VALVES of heart, positions of, 131 
Varicocele, 256 
Varicose aneurism, 178 
Vas deferens, 256 
Venesection, 178 
Vein, basilic, 170 
cephalic, 170 
diploic, 10 
r> jugular, external, 100 
„ ,, internal, 102, 108 , 
„ median, cephalic, 177 
,, basiUc, 177 
praeparata, 5 

saphena, internal, 223, 293 
subclavian, pulsation in, 113 
VertebrsB, cervical, 126 
,, dorsal, 140 
,, lumbar, 242 
Vertebral aponeurosis, 78 

„ artery, 119 
Vesicula seminales, 286 
Viscera, abdominal, 206, 227 
„ pelvic {vide Pelvis) 
,, thoracic {vide Thorax) 



y^ 



7 RIST, region of, 189 
Wry -neck, iii 



^YG0MA,5, 7,8 



fRINTBD BY nAf.LANTVNB, HANSOH #LHI> CO. 
LONDON AND KDIN BURGH 



1^:] 



'I- 



II 

i' 



[Catalogue C] 

LONDON, November, 1884. 



J. & A. CHURCHILL'S 

MEDICAL CLASS BOOKS. 



ANATOMY. 

BRAUNE. — An Atlas of Topographical Ana- 
tomy, after Plane Sections of Frozen Bodies. By Wilhelm Braune, 
Professor of Anatomy in the University of Leipzig. Translated by 
Edward Bellamt, F.B,.C.S., and Member of the Board of Examinei's ; 
Surgeon to Charing Cross Hospital, and Lecturer on Anatomy in its 
School. With 34 Photo-lithographic Plates and 46 Woodcuts. Large 
Imp. Svo, 40s. 

FLOWER. — Diagrams of the Nerves of the 

Human Body, exhibiting their Origin, Divisions, and Connexions, with 
their Distribution to the various Regions of the Cutaneous Surface, and 
to all the Muscles. By William H. Flower, F.R.C.S., F.R.8. 
Third Edition, containing 6 Plates. Royal 4to, 12s. 

GODLEE. — An Atlas of Human Anatomy : 

illustrating most of the ordinary Dissections and many not usually 
practised by the Student. By Rickhan J. Gk)DLEE, M.S., F.R.C S., 
Assistant-Surgeon to University College Hospital, and S^iior 
Demonstrator of Anatomy in University College. With 48 Imp. 4to 
Coloured Plates, containing 112 Figures, and a Volume of Explanatory 
Text, with many Engravings. Svo, £4 14s. 6d. 

HEATH, — Practical Anatomy : a Manual of 

Dissections. By Christopher Heath, F.R.C.S., Holme Professor of 
Clinical Surgery in University College and Surgeon to the Hospital. 
Fifth Edition. With 24 Coloured Plates and 269 Engravings. Crown 
Svo, 15s. 



11, NEJF BURLINGTON STB.E¥*T, 



J. 8f A, ChurchiWs Medical Class Books, 



ANATOMY— (Continued. 
HOLDEX.—A Manual of the Dissection of the 

Human Dody. By LuTHER flOLDEN, F.R.C.S., Consulting-Surgeon to 
St Bartholomew's Hospital. Fifth Edition, by John Lakgtos, 
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Principles and Practice of Dentistrjc," (fee. Koyal Svo, lis. 

SEWILL.—Th% Student's Guide to Dental 

Anatomy and Surgery. By Henry E. Sewill, M.R.C.S., L.D.S., late 
Dental Surgeon to the West London HospitaL Second Edition. 
With 78 Engravings. Fcap. Svo, 5s. 6d. 

STOCKEN.—^l^m^nts of Dental Materia Medica 

and Therapeutics, with Pharmacopceia. By James Stocken, L.D.S.R.C.S., 
late Lecturer on Dental Materia Medica and Therapeutics and Dental 
Surgeon to the National Dental Hospital; assisted by Thomas Gaddes, 
L.D.S. Kiig. and Edin. Third Edition. Fcap. Svo, Ts. 6d. 

TAFT.—A Practical Treatise on Operative 

Dentistr}-. By Jonathan Taft, D.D.S., Professor of Operative Surgery 
In the Ohio College of Dental Surgery. Third Edition. With 134 
Engravings. Svo, 18s. 

TOMES (a ;S.).— Manual of Dental Anatomy, 

Human and Comparative. By Charles S. Tomes, M.A., F.E.S. 
Second Edition. With 191 Engravings. Crown Svo, 12s. 6d. 

TOMES {J. ami C. S.).—A Manual of Dental 

Surger}'. By John Tomes, M.R.C.S., F.R.S., and Charles S. Tombs, 
M.A., M.R.C.S., F.R.S. ; Lecturer on Anatomy and Physiology at the 
Dental Hospital of London. Third Edition. With many Engravings, 
Crown Svo. [In the pregi. 



EAB, DISEASES OF. 

BURNETT— The Ear: its Anatomy, Physio- 
logy, and Diseases. A Practical Treatise for the Use of Medical 
. Students and Practitioners. By Charles H. Burnett, M.D., Aural 
Surgeon to the Presbyterian Hospital, Philadelphia. With 87 Engrav- 
ings. Svo, IBs. 

DALBY. — On Diseases and Injuries of the Ear. 

By Willlam B. Dalby, F.R.C.S., Aural Surgeon to, and Lecturer on 
Aural Surgery at, St. George's HospitaL Second Edition. With 
Engravings. Fcap. Svo, 6s. 6d. 
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EAB, DISEASES O'E— continued. 

ONES, — A Practical Treatise on Aural Sur- 
gery. By H. Macnaughton Jones, M.D., Professor of the Queen's 
tTniversity in Ireland, late Surgeon to the Cork Ophthalmic and Aural 
Hospital. Second Edition. With 63 Engravings. Crown 8vo, 8s. 6d. 

By the same Author. 

Atlas of the Diseases of the Membrana 

Tympani. In Coloured Plates, containing 69 figures. With Ex- 
planatory Text. Crown 4to, 21s. 



FOBENSIC MEDICINE. 
GSTON. — Lectures on Medical Jurisprudence. 

By Francis Ogston, M.D., late Professor of Medical Jurisprudence 
and Medical Logic in the University of Aberdeen. Edited by Francis 
Ogston, Jun., M.D., late Lecturer on Practical Toxicology in the 
' University of Aberdeen. With 12 Plates. Bvo, 18s. 

'AYLOR— The Principles and Practice of 

Medical Jurisprudence. By Alfred S. Taylor, M.D., F.R.S. 
Third Edition, revised by Thomas Stevenson, M.D., F.R.C.P., Lec- 
turer on Chemistry and Medical Jurisprudence at Ouy's Hospital ; 
Examiner in Chemistry at the Royal College of Physicians ; Official 
Analyst to the Home Office. With 188 Engravings. 2 Vols. 8vo, Sis. 6d. 

• 

By the same Author. 

A Manual of Medical Jurisprudence. 

Tenth Edition. With 65 Engravings. Crown 8vo, 14s. 

also, 

On Poisons, in relation to Medical Juris- 
prudence and Medicine. Third Edition. With 104 Engravings. 
Crown 8vo, 16s. 

IBY AND WOODMAN.— K Handy- Book of 

Forensic Medicine a»d Toxicology. By C. Mbymott Tedy, M.B. ; and 
W. Bathurst Woodman, M.D., F.R.C.P, With 8 Lithographic Plates 
and 116 Wood Engravings. 8vo, 31s. 6d. 
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PARKES. — A Manual of Practical Hygien 

By Edmund A. Parkes, M.D., F.R.S. Sixth Edition byF. DeChaumo 
M.D., F.R.S., Profeuor of Military Hygiene in the Army Med 
Hchool. With llates and 103 Engravings. 8vo, 18s. 

WILSf)X.—A Handbook of Hygiene and Sar 

tary Science. By Qeorob Wilson, M.A., M.D., F.R.S.E., Med 
<micer of Health for Mid Warwickshire. Fifth Edition. With 
Kravings. Crown 8vo, lOs. 6d. 



MATBBIA MEDICA AND THBBAPEUTICS 
BTNZ AND SPARKS.— The Elements of Ther 

peutics; a Clinical Guide to the Action of Medicines. By 
BiNZ, M.D., Professor of Pharmacology in the University of Bo 
Traimlated and Eiiited with Additions, in conformity with the Bill 
and American Pharmacopceias, by Edward I. Sparks, M.A., M 
F.II.C.P. Lond. (.Yown 8vo, 8s. 6d. 

OWEN, — A Manual of Materia Medica; i 

coriK>rating the Author's " Tables of Materia Medica." By Isaxbj 
<»WEN, M.D., Lecturer on Materia Medica and Therapeutics to 
(ieor^s'es Hospital. Crown 8vo, 68. 

ROYLE AND HARLEY,—A Manual ot Matei 

Me<lica and Therapeutics. By J. Forbes Royle, M.D., F.R.S., j 
John Harley, M.D., F.R.C.P., Physician to, and Joint Lecturei 
( linieal Medicine at, St. Thomas's Hospital. Sixth Edition. With 
Engravings. CYown 8vo, 15s. 

TIIOROWGOOD. — The Student's Guide 

Mateila Medica and Therapeutics. By John C. Thorowgood, M. 
F.R.C.P., Lecturer on Materia Medica at the Middlesex Hospi 
Second Edition. With Engravings. Fcap. 8vo, 7s. 

WARING.— A Manual of Practical Therape 

tics. By Edward J. Wa».toq., c.\.^., iS-.ii., ¥.b.c.p. Third Editi 
Fcap. 8vo, 128. 6d. 
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MEDICINE. 
BARCLAY, — A Manual of Medical Diagnosis. 

By A. Whytb Barclay, M.D., F.R.C.P., late Physician to, and 
Lecturer on Medicine at, St. George's Hospital. Third Edition. Fcap. 
8vo, lOs. 6d. 

CHAETEEIS,— The Student's Guide to the 

Practice of Medicine. By Matthew Charteris, M.D., Professor of 
Materia Medica, University of Glasgow ; Physician to the Royal In- 
flrmary. With Engravings on Copper and Wood. Third Edition. 
Fcap. 8vo, 7s. 

FENWIGK— The Student's Guide to Medical 

Diagnosis. By Samuel Fenwick, M.D., F.R.O.P., Physician to the 
London Hospital. Fifth Edition. With 111 Engravings. Fcap. 8vo, 7s. 

By the same Author. 

The Student's Outlines of Medical Treat- 
ment. Second Edition. Fcap. 8vo, 78. 

FLINT. — Clinical Medicine : a Systematic Trea- 
tise on the Diagnosis and Treatment of Disease. By Austin Flint, 
M.D., Professor of the Principles and Practice of Medicine, &c., in 
Bellevue Hospital Medical College. Svo, 20s. 

HALL. — Synopsis of the Diseases of the Larynx, 

Lungs, and Heart ; compilsing Dr. Edwards' Tables on the Examination 
of the Chest. With Alterations and Additions. By F. De Havilland 
Hall, M.D., F.R.C.P., Assistant-Physician to the Westminster Hos- 
pital. Royal Svo, 2s. 6d. 

SANSOM. — Manual of the Physical Diagnosis 

of Diseases of the Heart, including the use of the Sphygmograph 
and Cardiograph. By A. E. Sansom, M.D., F.R.C.P., Assi8tan^ 
Physician to the London Hospital. Third Edition. With 47 Woodcuts. 
Fcap. Svo, 78. 6d. 

WARNER.— Student's Guide to Clinical Medi- 
cine, and Case-Taking. By Francis Warner, M.D., F.R.C.P., As- 
sistant-Physician to the London Hospital. Second Edition. Fcap. 
Svo, 5s. 

WEST.—Hovj to Examine the Chest : being a 

Practical Guide for the Use of Students. By Samuel West, M.D., 
M.R.C.P., Physician to the City of Loiidou ILos>\\\a\ loit \SNSfta»R». ^V 
the Chest, &c. With 42 Engravings. ¥ca.p. %vo, ^*. 
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J£EiDlCnsrE—coniinued. 
WHITTAKEK—Studcnt's Primer on the Urine. 

By J. Travis Whittaker, M.D., Clinical Demonstrator at the Boyil 
Inflrmary, Glasgow. With Illustrations, and 16 Plates etched od 
Copper. Post 8vo, 4s. 6d. 



MIDWIPBIIY. 

BARNES, — Lectures on Obstetric Operations, 

includin;; the Treatment of Hsemorrhage, and forming a Ooide to the 
Management of Difficult Labour. By Robert Barnes, M.D., F.K.C.P., 
Obstetric Physician to, and Lecturer on Diseases of Women, t&c., at, St 
George's Hospital. Third Edition. With 124 Engravings. 8vo, 18R. 

CLAY.— The Complete Handbook of Obstetric 

Surgery ; or, Short Eules of Practice in every Emergency, from the 
Simplest to the most formidable Operations connected with the Science 
of Oljstetricy. By Charles Clat, M.D., late Senior Surgeon to, and 
Lecturer on Midwifery at, St. Mary's- Hospital, Manchester. Third 
Edition. With 91 Engravings. Fcap. 8vo, 6s. 6d. 

RAMSBOTHAM.— The Principles and Practice 

of Obstetric Medicine and Surgery. By FRANCIS H. Kamsbotham, M.D-. 
V formerly Obstetric Physician to the London Hospital, fifth Edition. 
With 120 Plates, forming one thick handsome volume. Svo, 22s. 

REYNOLDS. — Notes on Midwifery: specially 

designed to assist the Student in preparing for Examination. By J. J- 
Reynolds, L.R.C.P., M.R.C.S. Fcap. Svo, 4s. 

ROBERTS.— The Student's Guide to the Practice 

of Midwifery. By D. Lloyd Roberts, M.D., F.R.C.P., Physician to 
St. Mary's Hospital, Manchester. Third Edition. With 2 Colooied 
Plates and 127 Engravings. Fcap. Svo, 7s. 6d. 

SCHROEDER.— A Manual of Midwifery; includ- 

ing the Pathology of Pregnancy and the Puerperal State. By Kabl 
SCHROEDER, M.D., Professor of Midwifery in the University of Brian- 
gen. Translated by Charles H. Carter, M.D. With Engravings. 
Svo, 128. 6d. 

SWAYNE. — Obstetric Aphorisms for the Use of 

students commencing Midwifery Practice. By Joseph G. Swathb, 
M.D., Lecturer on Midwifery at the Bristol School of Medicine. 
Eighth Edition. Witti 1Eitt«ta.\\xv\t^. ¥<i«^. '«sq, ^. ^A. 
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MICBOSCOPY. 

ARPENTER— The Microscope and its Revela- 
tions. By William B. Carpenter, C.B., M.D., F.R.S. Sixth Edition. 
With 26 Plates, a Coloured Frontispiece, and more than 600 Engravings. 
Crown 8vo, 16s. 

lARSH, — Microscopical Section-Cutting : a 

Practical Guide to the Preparation and Mounting of Sections for the 
Microscope, special prominence being given to the subject of Animal 
Sections. By Dr. Sylvester Marsh. Second Edition. With 17 
Engravings. Fcap. 8vo, 38. 6d. 

(ARTIN, — A Manual of Microscopic Mounting. 

By John H. Martin, Member of the Society of Public Analysis, &c. 
Second Edition. With several Plates and 144 Engravings. 8vo, 7s. 6d. 



OPHTHALMOLOGY. 

UGGENS,—¥L\nts on Ophthalmic Out-Patient 

Practice. By Charles Higmjens, F.R.C.S., Ophthalmic Surgeon to» 
and Lecturer on Ophthalmology at, Guy's Hospital. Second Edition. 
Fcap. Svo, 3s. 

ONES, — A Manual of the Principles and 

Practice of Ophthalmic Medicine and Surgery. By T. Wharton Jones, 
F.R.C.S., F.R.S., late Ophthalmic Surgeon and Professor of Ophthalmo- 
logy to University College Hospital, Third Edition. With 9 Coloured 
Plates and 173 Engravings. Fcap. Svo, 128. 6d. 

'ETTLESHIP.— The Student' s Guide to Diseases 

of the Eye. By EDWARD Nettleship, F.R.C.S., Ophthalmic Surgeon 
to, and Lecturer on Ophthalmic Sui^ery at, St. Thomas's Hospital, 
Third Edition. With 157 Engravings, and a Set of Coloured Papers 
illustrating Colour-blindness. Fcap. Svo, 7s. 6d. 

'OSSWILL. — Diseases and Injuries of the Eye 

and Eyelids. By Louis H. Tosswill, B.A., M.B. Cantab., M.R.C.S., 
Surgeon to the West of England Eye Infirmary, Exeter. Fcap. Svo,^ 
2s. 6d. 

WLFE. — On Diseases and Injuries of the Eye : 

a Course of Systematic and Clinical Lectures to Students and Medical 
Practitioners, By J. R. Wolfe, M.D., F.R.C.S.E., Senior Surgeon to 
the Glasgow Ophthalmic Institution, Lecturer on Ophthalmic Medicine 
and Surgery in Anderson's College. With 10 Coloured Plates^ and 12ft 
Wood Engravings, Svo, 21s. 
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PATHOLOGY. 

JONES AND SIEVEKING.—A Manual of Patho- 
logical Anatomy. By C. Haudfield Jokes, M.B., F.R.8., and Edwabd 
H. SIEVEKING, M.D., F.R.C.P. Second Edition. Edited, with consider- 
able enlargement, by J. F. Payne, M.B., Assistant-Physician and 
ecturer on General Pathology at St. Thomas's Hospital. With 195 
Engravings. Crown 8vo, 16s. - 

LAN CERE AUX,—Pkt\2iS of Pathological Ana- 
tomy. By Dr. Lancereaux. Translated by W. S. GREENFIELD, M.D., 
Professor of Pathology in the University of Edinburgh. With 
70 Ck)loured Plates. Imperial 8vo, £5 5s. 

K/i?C/fOTr. — Post-Mortem Examinations: a 

Description and Explanation of the Method of Performing than, 
with especial reference to Medico-Legal Practice. By Professw 
Kui>OLPH ViRCHOW, Berlin Charity Hospital. Translated by Dr. T. B. 
Smith. Second Edition, with 4 Plates. Fcap. 8vo, 38. 6d. 

WILKS AND MOXON—l.^ct\iT^s on Pathologi- 
cal Anatomy. By Samuel Wilks, M.D., F.R.S., Physician to, and late 
Lecturer on Medicine at, Guy s Hospital ; and Walter Moxon, M.D., 
F.R.C.P., Physician to, and Lecturer on the Practice of Medicine at, 
Guy's Hospital. Second Edition. With 7 Steel Plates. Svo, 188. 



PSYCHOLOGY. 

BUCKNILL AND TUKE,—A Manual of Psycho- 

logical Medicine : containing the Lunacy Laws, Nosology, -^Etiology, 
Statistics, DescHption, Diagnosis, Pathology, and Treatment of Insanity, 
with an Appendix of Cases. By John C. Bucknill, M.D., F.HS., 
and D. Hack Tuke, M.D., F.R.C.P. Fourth Edition with 12 Plates 
(30 Figures). Svo, 258. 

CLOUSTON — Clinical Lectures on Mental 

Diseases. By Thomas S. Clouston, M.D., and F.R.C.P. Edin.; Lec- 
turer on Mental Diseases in the University of Edinburgh. With 
8 Plates (6 Coloured). Crown Svo, 128. Cd. 

MANN — A Manual of Psychological Medicine 

and Allied Xervous Disorders. By Edward C. >L\nn, M.D., Member 
of the New York Medico-Legal Society. With Plates. Svo, 248. 
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PHYSIOLOGY. 

CARPENTER— Principles of Human Physio- 

■ logy. By William B. Carpenter, C.B., M.D., F.R.S. Ninth Edition. 

S Edited by Henry Power, M.B., F.R.C.S. With 3 Steel Plates and 

K 377 Wood Engravings. 8vo, 3l8. 6d. 

I^ DALTON. — A Treatise on Human Physiology : 

designed for the use of Students and Praetitionera of Medicine. By 
John C. Dalton, M.D., Professor of Physiology and Hygiene in the 

^ College of Physicians and Surgeons, New York. Seventh Edition. 

w With 252 Engravings. Royal 8vo, 20s. 

' i^^^r.— The Histology and Histo- Chemistry of 

Man. A -Treatise on the Elements of Composition and Structure of the 
^ Human Body. By Heinrich Frey, Pi-ofessor of Medicine in Zurich. 

!" Translated by Arthur E. Barker, Assistaut-Sui-geon to the University 

College Hospital. With 608 Engi-avings. 8vo, 21s. 

SANDERSON.— HsLTidbooVi for the Physiological 

Laboratory : containing an Exposition of the fundamental facts of the 
Science, with explicit Directions for theu' demonstration. By J. 
BURDON Sanderson, M.D., F.R.S.; E. Klein, M.D., F.R.S.; Michael 
Foster, M.D., F.R.S.; and T. Lauder Brunton, M.D., F.R.S. 2 Vols., 
with 123 Plates. Svo, 24s. 

YEO, — A Manual of Physiology for the Use of 

Junior Students of Medicine. By Gerald F. Yeo, M.D., F.R.C.S., 
Professor of Physiology in Kings College, London. With 301 Engi"av- 
ings. Crown Svo, 14s. 



SUBGEBY. 
BELLAMY,— The Student's Guide to Surgical 

Anatomy ; a Description of the more important Surgical Regions of 
the Human Body, and an Introduction to Operative Surgery. By 
Edward Bellamy, F.R.C.S,, and Member of the Board of Examiners ; 
Surgeon to, and Lecturer on Anatomy at, Charing Cross Hospital. 
Second Edition. With 76 Engravings. Foap. Svo, 78. 

BRYANT.— A Manual for the Practice of 

Surgery. By Thomas Bryant, F.R.C.S., Surgeon to, and Lecturer on 
Surgery at, Guy's Hospital. Fourth Edition. With 750 lUustra- 
tions (many being coloured), and including 6 Chi:o\!M>-\A\Xv<5i^ist"ws^»-vi 
Plates. 2 Vols. Crown 8vo, 32s. 
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SUBG-EBY — continued, 
CLARK AND WAGSTAFFE, — Outlines of 

Surgery and Surgical Pathology. By F. Le Gros Clabk, F.B.C.S., 
F.R,8., Consulting Surgeon to St. Thomas's HospitaL Second EditioD. 
Revised and expanded by the Author, assisted by W. W. WAGSTifFS, 
F.R.C.S., Assistant Surgeon to St. Thomas's Hospital. 8¥0, 10s. 6(L 

DRUITT.— The Surgeon's Vade-Mecum; a 

Manual of Miwiem Surgery. By Robert Druitt, F.E.C.S. EleTenth 
Edition. With 309 Engravings. Fcap. 8vo, 148. 

FERaUSSON.—A System of Practical Surgery. 

By Sir WILLIAM Fkkousson, Bart., F.R.C.S., F.R.S., late Surgeon and 
Professor of Clinical Surgery to King's College HospitaL With 463 
Engravings. Fitth Edition. 8vo, 2l8. 

HEATH, — A Manual of Minor Surgery and 

Bandaging, for the use of House-Surgeons, Dressers, and Junior Practi- 
tioners. By Christopher Heath, F.R.C.S., Holme Professor of '' 
Clinical Surgery in University College and Surgeon to the Hospital 
Seventh Edition. With 129 Engravings. Fcap. 8vo, Os. 

By the same Author. 

A Course of Operative Surgery : with : 

Twenty Plates (containing many figures) drawn from Nature by 
.M. L:6vEiLLE, and Coloured. Second Edition. Large 8vo, SOe. 

ALSO, 

The Student's Guide to Surgical Diag- ; 

nosis. Second Edition. Fcap. 8vo, 6s. 6d. 

MAUNDER,— Operative Surgery. By Charles 

F. Maunder, F.R.C.S., late Surgeon to, and Lecturer on Sui^ry at, 
the London Hospital. Second Edition. With 164 Engravings. Poet 
8vo, 6s. 

JSOUTHAM,— Regional Surgery: including Sur- 
gical Diagnosis. A Manual for the use of Students. Bt Frederick 
A. Southam, M.A., M.B. Oxon, F.R.C.S., Assistant-Surgeon to the 
Royal Infirmary, and Assistant-Lecturer on Surgery in the Owen's 
College School of Medicine, iManchester. 
Part I. The Head and ^eck. Ctowu 8vo^ 6s. 6d. 
„ IL The VpperT&x.\.TeTO\\.^ «nA.'t)cvawcs.. C.xwrft.%sQ,'\^^A. 
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TERMINOLOGY. 
UNGLISON, — Medical Lexicon : a Dictionary 

of Medical Science, containing a concise Explanation of its various 
Subjects and Terms, with Accentuation, Etymology, Synonyms, «fec. 
By EOBERT DUNQLISON, M.D. New Edition, thoroughly revised by 
Richard J. Dunqlison, M.D. Royal 8vo, 28s. 

'AYNE. — A Medical Vocabulary: being an 

Explanation of all Terms and Phrases used in the various Departments 
of Medical Science and Practice, giving their Derivation, Meaning, 
Application, and Pronunciation. By Robert G. IMayne, M.D., LL.D., 
and John Mayne, M.D., L.R.C.S.E. Fifth Edition. Crown 8vo, 
lOs. 6d. 



WOMEN, DISEASES OF. 
ARNES.—A Clinical History of the Medical 

and Surgical Diseases of Women. By Robert Barnes, M.D., F.R.C.P., 
Obstetric Physician to, and Lecturer on Diseases of Women, <&c., at, St. 
George's Hospital. Second Edition. With 181 Engravings. 8vo, 28s. 

OURTY, — Practical Treatise on Diseases of 

the Uterus, Ovaries, and Fallopian Tubes. By Professor Courty, 
Montpellier. Translated from the Third Edition by his Pupil, Agnes 
M'Laren, M.D., M.K.Q.C.P. With Preface by Dr. MATTHEWS DUNCAN. 
With 424 Engravings. 8vo, 248. 

^UNCAN, — Clinical Lectures on the Diseases 

of Women. By J. MATTHEWS Duncan, M.D., F.R.C.P., F.R.S.E., 
Obstetric Physician to St. Bartholomew's Hospital. Second Edition, 
with Appendices. 8vo, 14s. 

iOf^T. — The Principles and Practice of 

Gynecology. By THOMAS ADDIS Emmet, M.D., Surgeon to the 
Woman's Hospital of the State of New York. With 130 Engravings. 
Royal 8vo, 24s. 

ALABIN.—TYi^ Student's Guide to the Dis- 
eases of Women. By Alfred L. Galabin, M.D., F.R.C.P., Obstetric 
Physician to, and Lecturer on Obstetric Medicine at, Guy's Hospital. 
Third Edition. With 78 Engravings. Fcap. &NO,n%. ^. 
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WOMEN, DISEASES CF— (Continued. 
REYNOLDS.— Notes on Diseases of Women. 

Specially designed to assist the Student in preparing for Examinatior.. 
By J. J. Reynolds, L.R.C.P., M.R.C.S. Second Edition. Fcap. Svo 
28. 6d. 

SAVAGE.— The Surgery of the Female Pelvic 

Oiigans. By Henry Savage, M.D., Lond., F.R.C.S., one of the Con- 
sulting Medical Officers of the Samaritan Hospital for Women. Fifth 
Edition, with 17 Lithographic Plates (15 Coloured), and 52 Woodcuts. 
Royal 4to, 35s. 

SMITH. — Practical Gynaecology : a Handbook 

of the Diseases of Women. By Heywood Smith, M.D., Physician t'» 
the Hospital for Women and to the British Lying-m Hospital. With 
Engi'avings. Second Edition. Crown 8vo. [In preparation. 

WEST AND DUNCAN— L.ectures on the Dis- 
eases of Women. By Charles West, M.D., F.R.C.P. Fourth 
Edition. Revised and in part re-written by the Author, with numerous 
additions by .T. Matthews Duncan, M.D., F.R.C.P., F.R.S.E.. 
Obstetric Physician to St. Bartholomew's Hospital. 8vo, 16s. 



ZOOLOGY. 



CHAUVEAU AND FLEMING.— The Compara- 

tive Anatomy of the Domesticated Animals. By A. CHAm'EAU. 
Professor at the Lyons Veterinary School ; and George Fleming, 
Veterinary Surgeon, Royal Engineers. With 450 Engravings. 8vo. 
318. 6d. 

HUXLEY. — Manual of the Anatomy of Inverte- 

brated Animals. By Thomas H. Huxley, LL.D., F.R.S. With Ibb 
Engravings. Post 8vo, ICs. 

By the same Author. 

Manual of the Anatomy of Vertebrated 

Animals. With 110 Engravings. Post 8vo, 12s. 

WILSON— The Student's Guide to Zoology: 

a Manual of the Principles of Zoological Science. By Andrew Wil$(*n. 
Lecturer on Natural Histoiy, Edinburgh. With Engravings. Fcnp. 
8vo, 6s. 6d. 
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